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Sapnzzt, 2R, x4 o FHoR fiEE HadAdS df astgeR A shedn
olE wx % Az AYS Yrhie Fallzs T 2 2de ¥z ans e 5 e fexERRe ¢
=7, R, w27, durzgd, ARRRY, f2dvdeyd, FARrey, 2aRred 2§27 258
Ega

o~

Helg %

AL,

A7) 7+ Z7F(Bacillariophyceae)

Sz Yy

(Thalassiosira),
dl2}(Asterionella),

(Diploneis),

o}(Fragilaria),
(Tabellaria) & ZFE o]|Folx FFoA Au=

%2 (Cyclostaphanos),

A1 2} (Cymbella),
A-A =2 A FHCy

AE A Z2=(Chaetoceros) 2= EY|v}(Skeletonema),
o}Z+E M2t~ (Acanthoceras) ,

= 1.
B

= 1.
EF=

o}-g-gl A ]2 (Aulacoseira),

yn]F2(Navicula),

-7+ o} (Eucampia),

o~
T

lindrotheca),

AL,

Aol 2 d e} (Cyclotella), = ol2gtmAolgk(Aulacoseira) & ZFY 4 Q).

471 =27 (Chlorophyceae)

= 1o
EF=

nlo] 2 A 2~E] 2~ (Microcystis), ©o}t}#ly(Anabaena), o}ufy&E
(Aphanizomenon), 2 A#EZo}F(Oscillatoria), % Y2Y7)Yol(Woronichinia) & ZFE o] Fo|x oA
neb2 &A= vlo] A2 A ~E] A (Microcystis) Hi= ot} (Anabaena) 4 ZF<YU

2 H 3} -t 2~ 2 (Stephanodiscus), AFo]ZZ€eF(Cyclotella), Abo]
w222 (Melosira),

o} +e] 2~ (Achnanthes) ,
Y=o} (Nitzschia),
¥ Y7} (Gomphonema), F=#] @&k (Surirella), AJUI=2H(Synedra), Zz&gd]
F2vle] 5 (Cosmarium),
vl s Al = A H 9k t] A7 2~ (Stephanodiscus)

gebA A=
o2~ H 2] &
HERYA =

9 o)

F22HZFA 2 (Closteriopsis), E22H2]&(Closterium), 3ol =2

F}H(Hydrotheca), 23 Z7]#}(Spirogyra), ILUEXZ(Gonatozygon), NE|UYAEF(Actinastrum), wFo]=ZEY

S Micractinium),

(Pandorina),

252~ (Volvox),

2} 8 o] n|of(Lagerheimia),
YE] @ 2778 (Dictyospaerium),

A2~d gt (Westella),

=28 Y (Eudorina),
Zgt=2 33 (Chlorococcum) ,

A=t
HEZ AT~

(Botryococcus), Z~EF-2t~EH(Staurastrum), FZ=H PR (Closterium), X8} T]% (Monoraphidium), <F

F|A~EZ Y 252~ (Ankistrodesmus),

AIV g L2} (Kirchneriella),
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Al e 252



10-1829962

s=sq

ER=E

Ey
=

S 242} (Chlorella)

=1
=

2hn] = 2}~ (Clamydomonas)

=
=

(Scenedesmus), ZAYFAEF(Coelastrium),

3} 2~ (Phacus) ,

EgtA Z 22 (Trachelomonas),

= 1o
R

A2 d Y%7 (Euglenophyceae)

(Euglena) &

71

[0141]

FZF 2y (Cochlodinium), 3&E ZIFA}

]2 (Alecandrium),

=

s

ol-a_ji]/k
22 AME7 (Prorocentrum), 32t

=

= 1.
it

X %7} (Dinophyceae)

B

s}

(Heterocapsa)

71

[0142]

(Ceratium)

A 2he]

i)
=

(Peridinium),

53

hy A
, =

Ey
=

[0143]

=]
=

2}(Synura)

L
T

1 (Uroglena), Al

(Dinobryon), =&

=

%7 (Chrysophyceae) ZHF+ TxB{

A

(¢

471

[0144]

w2 b2 (Mallomonas) 45

¢

R 27} (Cryptophyceae) ZF+= AHERE YA (Cryptomonas) Z7<

b2

]

47 A

[0145]

%7+ (Phodophyceae) ZF+ ZEE Y~ (Rhodomonas)

<

471

[0146]

s

[0147]

o7 T FAM e
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B
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g
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el
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)
=
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o

o

o)
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A
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<
T
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3 HEY 2 Ax

X
Ho

[0149]
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al

K

| ASAZA A s =
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Il

]
ol

[0152]
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[0157]

[0158]
[0159]
[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

S=50dl 10-1829962

olstel A migrA e ANd] 2 ol B 49e U A dgad. aeu olE A S B wge
wrp pAAow Ayer] 99 Aow A7k olol elate] A@HA Wthe AL YA B
o A& 742 AAA A

Az : 9o mE YREdr fEAd Az
B oge] e UrEAE FEASS dew g8 PHow Axsg.

[88+4] 6] : 2-(((6-Bromo-1H-benzo[d]imidazol-2-yl)amino)methyl)-5,8-dimethoxy—naphthalene-1,4-dione

o
T
T
ot
lo
ot

ot
]
2
S
o

Ao 9w A By FloA, QEoA AZRFE Schlenk FEHoO| (1,4,5,8-tetramethoxynaphthalen—-2-
yl)methanol 2.1 g, 6-bromo-1H-benzo[d]imidazol-2-amine 0.4 g, K.CO; 25 mg, [CpxIrCl,], 3 mg ¥ EF 5
nLE H7F 2 RSk o) F, AVl EFES 130 ColA 12 AZF F¢ JFE ¥, T2 %(ambient
temperature)® YWzttt teom Ay EIES FAFA EBE=A7|Z, A AY ARvE1E Y
(hexane:EtOAc = 4:1 to 1: D)l 3 HA st 33HES F5313).

mlm

& 65%

1H NMR (CDCls, 400 MHz) d 7.38 (s, 1H), 7.09 (s, 2H), 6.91 - 6.83 (m, 3H), 6.08 (bs, 1H), 4.63 (s, 2H),
3.96 (s, 3H), 3.90 (s, 3H), 3.88 (s, 3H), 3.83 (s, 3H).

[3}s}4] 7] : N-((1,4,5,8-Tetramethoxynaphthalen-2-y1)methyl)-1H-benzold]imidazol-2-amine

A 9w AHA B Fteld, oA AFxW  Schlenk FHo (1,4,5,8-tetramethoxynaphthalen-2-
yl)methanol 2.1 g, K,CO3 25 mg, [Cp*IrCly], 3 mg B EF< 5 mLE |83t [ 719 FFES A=

o FAAeE, A7) EFES 130 TolA 12 AZF §¢F 718 =, F9 2% (ambient temperature)® ‘#7313
o tgeR, A7 EFES AT FHA7AL, ZeA AY A2rE 29 (hexane:EtOAc = 4:1 to 1:1)]
ojsf AAlste] spHES 58k

1H NMR (CDCls, 400 MHz) d 7.26 (s, 1H & CDCls; overlapped), 7.24 (d, 2H & CDCl; overlapped), 7.01 (d, J

= 8.8 Hz, 2H), 6.86 - 6.83 (m, 2H), 4,66 (s, 3H), 3.96 (s, 3H), 3.83 (s, 3H), 3.87 (s, 3H), 3.79 (s,
3M0).

[3}3}4] 8] : 5-Methyl-N-((1,4,5,8-tetramethoxynaphthalen-2-yl)methyl)-1H-benzold]limidazol-2-amine

g2 3 AL #97] deld, eBdA Hx" Schlenk FHoO| (1,4,5,8-tetramethoxynaphthalen-2-
yDmethanol 2.1 g, K,C0; 25 mg, [Cp*IrCly], 3 mg @ EF< 5 nlE o] &3slo] [§3H4] 819 3IEL A x5+
o FAReR, 7] EFES 130 CTolA 12 A 5<F 71E &, 579 2%(ambient temperature)® J7+3}3)
O geer, 47 EdEs AeedA wFA71a, WA A" A2vkE Y (hexane BtOAc = 4:1 to 1:1)<ll
ol& AAstA s}ES F53IST

1H NMR (CDCls, 400 MHz) d 7.21 - 7.05 (m, 2H), 6.90 - 6.82 (m, 4H), 6.08 (bs, 1H), 4.65 (s, 2H), 3.96
(s, 3H), 3.88(s, 3H), 3.87 (s, 3H), 3.84 (s, 3H), 2.37 (s, 3H).
[3}3}4] 9] : 5-Chloro-N-((1,4,5,8-tetramethoxynaphthalen-2-y1)methyl)-1H-benzol[d]imidazol-2-amine

Ao 2 AHa EB97] sellA, BdA HF"H  Schlenk FHo (1,4,5,8-tetramethoxynaphthalen—2-
yDmethanol 2.1 g, KCO; 25 mg, [Cp*IrCls].3 mg 2 =F< 5 nlE o] &3to] [384] 9]9 s}ES Ax318]

v FAFeR, 7] EES 130 Tl 12 AZF st 79 5, 559 2%=(ambient temperature)® J7}a}3l
. bgFow, A7 TFES AeolA A7, A4 29 A=vkE 289 (hexane:EtOAc = 4:1 to 1:1)°]l
ol BAste] sEs 5
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[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

SS90l 10-1829962

& 50%

1H NMR (CDClz, 400 MHz) d 7.22 (d, J = 6.0 Hz, 1), 7.12 (d, J = 8.0 Hz, 1H), 7.67 (d, J = 8.0 Hz, 1H),
6.91 - 6.84 (m, 3H), 4.62 (s, 2H), 3.96 (s, 3H), 3.92 (s, 3H), 3.90 (s, 3H), 3.87 (s, 3H).

[884] 10] : 5-Methoxy-N-((1,4,5,8-tetramethoxynaphthalen-2-y1)methyl)-1H-benzo[d] imidazol-2-amine
Ao 9w A By FholA, oA AZRFE Schlenk FEHo| (1,4,5,8-tetramethoxynaphthalen—-2-
vDmethanol 2.1 g, K,CO; 25 mg, [Cp*IrClsle 3 mg & EF<l 5 nlE o] &35te] [38] 1019 3FES Ax3)

stk TAA e, Mﬂ F3ES 130 TolA 12 A B9k 719 &, 9] 2= (ambient temperature)@ ¥7}3}
At 2o, Ay EdES AFoM sFA7|, YA Ay A2ntEIH Y (hexane:EtOAc = 4:1 to 1:
Dol o3l A Foﬁ 3= 53

1H NMR (CDCls, 400 MHz) d 7.07 (d, J = 8.6 Hz, 1), 6.87 - 6.79 (m, 3H), 6.71 6.67 (m, 1H), 4.63 (s,
2H), 3.93 3.70 (m, 15H).

[8}84] 11] : 5-Fluoro-N-((1,4,5,8-tetramethoxynaphthalen-2-y1)methyl)-1H-benzol[d] imidazol-2-amine
Ao "9 A Br] FholA, oA AZRE Schlenk FEHo| (1,4,5,8-tetramethoxynaphthalen—-2-
vDmethanol 2.1 g, K,CO; 25 mg, [Cp*IrClsle 3 mg 2 EF<l 5 nlE o] &35te] [3}e] 1119 3FES A=x3)

k. FAHeR, F7] EEES 130 °C°ﬂ/‘i 12 AIZE E<F 7 -, F9 2% (ambient temperature)® ‘Y743t
At deoR, A7 EFEE AN wHA7IAL, FAA AR AR (hexane:EtOAc = 4:1 to 1
Dol ol gAlsto] stetEs 533l

1H NMR (CDCls, 400 MHz) d 7.21 (s, 1H), 6.98 (s, 1H), 6.90 6.84 (m, 2H), 6.75 6.71 (m, 1H), 6.25 (bs,
1H), 4.64 (s, 2H), 3.96 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3H), 3.82 (s, 3H).
[8e4] 121, [3e4 13]: 1-(6-bromo—2-(((1,4,5,8-tetramethoxynaphthalen-2-yl)methyl)amino)-1H-

benzo[d]imidazol-1-y1)ethan-1-one, 1-(5-bromo—2-(((1,4,5,8-tetramethoxynaphthalen-2-yl)methyl)a mino)-
18-benzol[d]imidazol-1-y1)ethan-1-one

oA 1 AIRE EQE CHCl, 5 ml & aiwkel [3}eh4) 6]9] 3hehE 100 mg 3 Nal 13mgell Ac:0 54 mge 7l A
A7rskih. 4 AIRE 5, whg ERES AEAA w5 2 AxAZT AFRES 29 96, (HCLE FEF
T, FEES EE AAHSIAL, NaSo, AolA Adzxstglon, X3 stolA SHAIZT. mpxwom ZEA] AF
AZ2vlE 283 (hexane:EtOAc = 4:1 to 1:1)ell 23] AAste] [s}sha] 12] F [8}sh4] 13]9] P 9] 33ES
L:1e] v &2 F5830t. 58 84%

[3}3t4] 14]: 1-(2-(((1,4,5,8 Tetramethoxynaphthalen-2-y1)methyl )amino)-1H-benzo[d]imidazol-1-yl)ethan—
1-one

g 1 AZE EQE CHCL, 5 ml & adkel [34844) 7]9] 15HE 100 mg B NaH 13mgell Ac:0 54 mgs 73l
A7rskich. 4 AIRE 5, whg EREE AEAA 55 2 AxAZT. ARES 239 6L, (CLE F=F

T, FEES BE AAHGAL, NaSo, FolA Axsiglen, g sl ez, viATer, A A9

& 91%

H NMR (CDCl;, 400 MHz) d 8.16 8.12 (m, 1H), 7.47 (d, J = 8.2 Hz, 1H), 7.45 (d, J = 8.2 Hz, 1H), 7.10

7.06 (m, 2H), 6.84 (d, J=2.0 Hz, 2H), 4.96 (d, J = 2.0 Hz, 2H), 3.95 (s, 3H), 3.91 (s, 3H), 3.85 (s,
3H), 3.83 (s, 3H), 2.76 (s, 3H).

_21_



[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

SS50ol 10-1829962

[8e+4] 151, [&s4 16]: 1-(6-Methyl-2-(((1,4,5,8-tetramethoxynaphthalen-2-yl)methyl)amino)-1H-
benzol[d]imidazol-1-y1)ethan-1-one, 1-(5-methy1-2-(((1,4,5,8-tetramethoxynaphth alen-2-
yD)methyl)amino)-1H-benzo[d]imidazol-1-y1)ethan-1-one

Ao A 1 AIZF F<F CHCl, 5 mL 5 ke [3sh2] 812 31gHE 100 mg 2 Nal 13mgell Acs0 54 mgS Aol A
A7V, 4 AIZE -, NS ERES PN w5 2 ARAHY. AFES 2 EFSIAL, CHLlLE

T, FEES ERE MFHS AL, NaS0, oA dxzstorn, HF stola FAAHG. wpxjtoz A A4
A2 E 283 (hexane :EtOAc = 4:1 to 1:1)ol] ola] AAlste] [3}sh2] 15] 2 [3}3H24] 16]9] nF &
1:19] ¥]&= F53UT. & 36%

ol

lo
o
]
i
o

[38td 171, [38Hd]  18]:  1-(6-Chloro—2-(((1,4,5,8-tetramethoxynaphthalen-2-y1)methyl)amino)-1H-
benzol[d]imidazol-1-y1)ethan-1-one, 1-(5-chloro-2-(((1,4,5,8-tetramethoxynaphth alen-2-
yD)methyl)amino)-1H-benzo[d]imidazol-1-yl)ethan-1-one

Aol 1 AIZF Fok CHCly 5 mL 5 ksl [3}8h4] 9]9] 313 100 mg 2 NaH 13mgoll Acy0 54 mgs Aol A
A7V TE, 4 AZE -, S ERES PN w5 2 ARAHY. AFES 2 EFSA, LR F53
L, FEEE ER MNFHS A, Na,S0, oA dxzstdorn, HF stolA FAAHY, wpxjto gz A A9
I 2utE 7183 (hexane:EtOAc = 4:1 to 1:1)o] & AA s}
1:19] &2 539U, & 80%

2
ot
&%
1
3
Ne,
ot
_1°1'
L
r—{m
lo
ot
0
i
tlo

[338r4] 191, [33H4] 20]: 1-(6-Methoxy-2-(((1,4,5,8-tetramethoxynaphthalen-2-y1)methyl)-amino)-1H-
benzo[d]imidazol-1-y1)ethan-1-one, 1-(5-methoxy-2-(((1,4,5,8-tetramethoxynaphthalen-2-
y1)methyl)amino)-1H-benzold]limidazol-1-yl)ethan-1-one

AFeo| A 1 AJ7F ek CHCL, 5 mL = wwkd [31eH2] 10]9) 31gE 100 mg 2 NaH 13mgoll Ac,0 54 mgs 220l

A AZRRIG. 4 AP F,ouks EfteS AeelA w5 2 AR ARes 29 e, lhE F

n:°1'

=% &, FEES B2 MNFHS A, Na,S0, oA dxstor, HF stollA FAAHY. mpxjto g ZEA
Ay A= U}Elﬂ]-ﬂ(hexane EtOAc = 4:1 to 1:1)ell & BASFe] [3}82] 19] 2 [3}82] 2019 w3E¢] 3}
AES 1119 HER F5IAT. & 91%

[3}st4] 211, [3sH4] 22]:  1-(6-Fluoro-2-(((1,4,5,8-tetramethoxynaphthalen-2-yl)methyl)amino)-1H-
benzol[d]imidazol-1-yl)ethan-1-one, 1-(5-fluoro—2-(((1,4,5,8-tetramethoxynaphth alen—2-

y1)methyl )amino)-1H-benzo[d]imidazol-1-y1)ethan—-1-one
Aol 1 A7 B9k CHCly 5 ml 3 awkd [34sh2] 1119 3FgHE 100 mg 2 NaH 13mgoll Ac0 54 mgs A2l

TEES AN w5 2 A=Y AFES 23 Ed6kar, CHClL2

A AT 4 AR T, g

]I

=% &, FEES 22 A, NaS0, oA Adzxzstsior, AF st SEAHAT. vxdoes | ZE A
Ay A=ZvlE2 9 (hexane:EtOAc = 4:1 to 1:1)oll <3 AAlste] [3&4] 19] & [384] 2019 ¥R 3}
FES 1119 HER FEIUT. & 78%

[3}38+4] 23]: 2-(((6-bromo-1H-benzo[d]imidazol-2-yl)amino)methyl)-5,8-dimethoxy-naphthalene-1,4-dione

0 CTolA, o}ﬂ]EHEﬂ(acetonitrine) 2 al = [E}EW 12] @ [3}aHA 1319 EFE(1:1)] 2(0.5 mL)ol
S8lE dEw AEV) YolEFOIE 206 mgs H7Mgk & 1A7F &< wkslglrl, whgo] €9 & &5 U}
shar, *g*é% “F(aqueous phase)E CHCl; 2 FE3FF Y. #7152 3 d42 AFSFL Na,S0, AolA A=z
stlom, et stolA FEAZAC. wixwte =z, FA] Ay F2vlEIH T (hexane:EtOAc = 1: 1)l &) A
Asted [3}eh4] 23] m3iol SFES F5EGlh. & 21%

" ONMR (CDCls, 400 MHz) d 7.50 (s, 1H), 7.36 (s, 1H), 7.12 (d, J = 8.2 Hz, 1H), 7.08 (d. J = 8.2 Hz.
1H), 6.78 (d, J=5.7 Hz, 2H), 4.86 (bs, 1H), 3.88 (s, 6H).

[3}3}2] 24]1: 2-(((1H-Benzold]limidazol-2-yl)amino)methyl)-5,8-dimethoxy-naphthalene-1,4-dione
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

SS50dl 10-1829962

0 CollA, olAIEYEH (acetonitrille) 2 mL & HE
*ﬁﬂW)%ﬂEﬂﬂEZ%mﬁ%ﬂPﬂélvR}o Aok, wkso] Bd &, ES HUlshal, A F
*(aqueous phase)E CHCls 2 FZ3}% f71=5S By d¢E AL Na,S0, AolA Axstgon 7ot
atoll A HHEAAT. niAwoew  Zgr Ay FzZepE 9] (hexane:EtOAc = 1:1)oll o8] AA|ste] [3}3H2]
2419 1y F9 3HES F53AY. & 21%

[384]  25]:  2-(((1-acetyl-6-bromo-1H-benzol[d]imidazol-2-y1)amino)methyl)-5,8-dimethoxy-naphthalene-
1,4-dione

-40 ColA, olMEYEH (acetonitrille) 2 mL & [&&2] 12] F [&g2] 13]9] EFE 80 mg (1: 1)l =
(0.5 mL)ell &3l dEF AFE(V) JolEHOE 206 mgs bk & 1A13F &< wRksglet. vhgo] &d %,

25 #Hrbstar, AAE 443 (aqueous phase)= (%Uﬁif%}“@.%ﬂ%%“%ﬂoﬁﬁiﬂﬂ&LN@%4%
oA Axstgon, 7 oA FEAAT mxHo R ZPA] AW I EvE 289 (hexane :EtOAc = 5:1)0]
ol AAlsle] [3}sh4] 2519 nyR 9] }FES F55HT. F&: 360

i

' NIR (CDCl5, 400 MHz) d 8.33 - 8.29 (m, 0.5 H), 8.26 8.24 (m, 0.5 H), 7.56 (d, J = 4.0 Hz, 1H), 7.52

(d, J=6.4Hz, 1), 7.38 (d, J=28.4Hz, 0.5 H), 7.21 7.17 (m, 1.5 H), 6.78 (s, 1H), 4.86 (d, J =
6.0 Hz, 2H), 3.95 (d, J = 3.6 Hz, 3H), 3.92 (s, 3H), 2.76 (d, J = 6.0 Hz, 3H).

[3}8}2] 26]: 2-(((1-Acetyl-1H-benzold]imidazol-2-yl)amino)methyl)-5,8-dimethoxy-naphthalene-1,4-dione

-40 ColA, olHMEYEH (acetonitrille) 2 mL & [3}3H2] 14]9] 3= 80 mgoll E(0.5 mL)ol &3¥ 4=

AE(IV) YolEZClE 206 mge H7IS T 1A1ZF &QF wdtsiolth, whgo] &d &, &8 H7ista, AdE
A(aqueous phase)E CHCl;2 FE35l9th. G712 B3 A= AAHStaL Na,S0, AolA Axstgon, 7t
st A EE5AAY. iAo ZEA Ay A2rtE2 I (hexane:EtOAc = 5:1)¢ o AHAste] [3}3h2]
26]9] 1P EY FES 53U, & 40%

1H NMR (CDCls, 400 MHz) d 8.35 8.33 (m, 1H), 7.59 (s, 1H), 7.42 7.40 (m, 2H), 7.09 (t, J = 8.0 Hz,
1H), 6.78 (s, 2H), 4.90 (d, J = 6.4 Hz, 2H), 3.95 (s, 3H), 3.93 (s, 3H), 2.78 (s, 3H).

[3}er4] 271, [3}8h2] 28] : tert-butyl 6-bromo—2-(((1,4,5,8-tetramethoxynaphthalen-2-y1)methyl)amino)-
1H-benzol[d]imidazole-1-carboxylate, tert-butyl 5-bromo-2-(((1,4,5,8-tetramethoxyna phthalen—2-
v1)methyl )amino)-1H-benzold] imidazole-1-carboxylate

2ol A, MeOH 5 nl % Wkel [3}8H4] 619 3= 100 mgoll Boc,0 195 mgE #H7bate] 12 Al7Hg<eh WA
T, S ESES B2 34slal, DR FEIT. FEES B2 AHEA NaSo, Aolld Azsglen, x
oM wFHE F FeA Ay F2ZvkE 189 (hexane:EtOAc = 6:1)°l o8] FAEte] P [§eH] 27]9]
sheb=at [8heb 2819 stgES TS5l & ¢ 39%(3FSH 27), 45%(8keH 28)

(8}34 27) 'H NR (CDCls, 400 NHz) d 7.74 (s, 1H), 7.52 (d, J = 9.6 Hz, 1H), 7.32 7,25 (m, 1H),7.03
(s, 1), 6.84 (s, 2i), 4.91 (d, J = 6.4 Hz, 2H), 3.95 (s, 3H), 3.91 (s, 3H), 3.89 (s, 3H), 3.82 (s,
3, 1.67 (s, 9.

(84312 28) 'H NMR (CDCIy, 400 Miz) d 7.53 (s, 1H), 7.43 (d, J = 9.6 Hz, 1H), 7.14 (d, J = 9.6 Hz, 1H),

7.03 (s, 1H), 6.87 (d, J=19.8 Hz, 2H), 4.92 (d, J = 5.5 Hz, 2H), 3.95 (s, 3H), 3.91 (s, 3H), 3.89 (s,
3H), 3.82 (s, 3H), 1.65 (s, 9H).

[3}8r4] 29]: tert-butyl 5-bromo—2-(((5,8-dimethoxy-1,4-dioxo—1,4-dihydronaphthalen-2-y1)methyl)amino)-
1H-benzold]imidazole-1-carboxylate

)

= =
2 QLo

0 CAA, oFAEYEH™ (acetonitrille) 2 mL &= wyrd [3}8hA 2819 33E 36 mgol] =(0.5 mL)ol] &
AdEH AEV) UolEHClE 64 mgs H7FSE & 1AZE 5F wuksiglet. ko] ¢ &, B HdH3] A
A A

s
a, ARE &S LR FE330. 7715S =3 42 AHsta

BN
=)
4t

o
2
[N\(



[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

S=53 10-1829962
st A EEAAY. iAoz ZEA Ay Z2rtE 2 I (hexane:EtOAc = 5:1)¢ o3 gAste] [3}3H4]
2919 9 FHFES FEIHAT. FE& 5%
1H NMR (CDCls, 400 MHz) d 7.74 (s, 1H), 7.57 (br s, 1H), 7.31 (s, 2H), 7.20 (d, J = 7.2 Hz, 1H), 6.78
(s, 1H), 4.68 (d, J= 6.4 Hz, 1H), 3.97 (s, 3H), 3.94 (s, 3H), 1.75 (s, 9H).

[8}8}4] 30]: N-((1,4-dimethoxynaphthalen-2-yl)methyl)benzo[d]thiazol-2-amine

oA, T utet T 4F-E 550 mg, benzol[d]thiazol-2-amine 280 mg, sodium hydroxide 85 mg 2

°

Fd 2 nlE H7F 2 i’do},\,\q WSS9 E S 120 CollA 15412 &<t 7HEAT &, o2 YZhA7]a

23 2, ZYA A9 a=ZvrtEa# 9 (hexane:EtOAc = 2:1)] 23] AAlste] [3}st
T 69%

' NMR (CDC1;, 400 MHz) d 8.24 (d, J = 8.2 Hz, 1H), 8.07 (d, J = 8.2 Hz, 1H), 7.60 - 7.48 (m, 4H), 7.35

7.31 (m, 1H), 7.14 7.10 (m, 1H), 6.82 (s, 1H), 5.71 (s, 1H), 4.85 (s, 2H), 3.96 (s, 3H), 3.95 (s,
3H).

[838+4] 31]1: N-((1,4-Dimethoxynaphthalen-2-y1)methyl)benzoldloxazol-2-amine

”iﬂﬁ,%%tﬂ ZafaTo] 42 550 mg, sodium hydroxide 85 mg & EF<l 2 nLE o] &3} [
119 3ES Az, FANCE, o]59 HFEEIES 120 ColA] 15A17F B9k 7taX ] &, A

”cizn“\] 713, RFstolA &3, riAgdeR, ZYA AE AZrE I (hexane:EtOAc = 2:1)e ]3] A

Alste] [s4eh4] 3119 139 sFES F5alth. 75 70%

H
-

I NMR (CDC13, 400 MHz) d 8.21 (d, J = 8.0, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.53 7.44 (m, 2H), 7.28 (d,

J=7.6Hz, 1), 7.23 (d, J=7.6 Hz, 1), 7.10 7.06 (m, 1H), 7.01 6.97 (m, 1H), 6.78 (s, 1H), 6.31
(s, 1H), 4.83 (s, 2H), 3.88 (s, 3H), 3.86 (s, 3H).

[338+4] 32]: N-((1,4-Dimethoxynaphthalen-2-y1)methyl)-5-f luorobenzold]oxazol-2-amine

Ao T vle ZEtage] 432 550 mg, sodium hydroxide 85 mg % EF<l 2 mLE o]&3}

3219 FIES AxPY. FAHLR, o]59 WFSEIES 120 TollA 16413 &9t 7FEAIR]

WA T3, AFgslA] FFF . mixgo =z, Al A=Y AZvlE a3 (hexane:EtOAc = 2:1)° <&
[

o} =
Aste] [3}8+2] 32]° ﬂo%gl shites TS5, 8 63%

o FH

2
o ot
9_',
v

i
il

LA

' NMR (CDCl;, 400 MHz) d 8.22 (d, J = 8.2 Hz, 1H), 8.02 (d, J = 8.2 Hz, 1H), 7.55 - 7.36 (m, 2H), 7.14

7.10 (m, 1H), 7.02 - 6.96 (m, 1H), 6.77 (s, 1H), 6.70 - 6.78 (m, 1H), 6.14 (s, 1H), 4.82 (s, 2H), 3.90
(s, 8H), 3.88 (s, 3H).

[3}8}2] 33]: 5-Chloro-N-((1,4-dimethoxynaphthalen—-2-y1)methyl)benzold]oxazol-2-amine

”iﬂﬁ,%%BFLgﬂ*ﬂﬂ o5& 550 mg, sodium hydroxide 85 mg @ EF< 2 uLE o]-&3dto] [3}8}4
319 =S AxArt. FAH LR, o5 WMEEFES 120 CTolA 15A7F S 7FEA F, o=
%qﬂ I, FAFspl A FsFevt. mpAor ZejA] A9 A=2rE 285 (hexane:EtOAc = 2:1)0l] °J&f A

d
Alske] [3heb4] 3319] agie] shehes Stk & 64%
HONWR (CDCly, 400 MHz) d 8.25 (d, J = 8.2 Hz, 1), 8.06 (d, J = 8.2 Hz, 11), 7.60 7.56 (m, 1i), 7.54

7.50 (m, 1H), 7.35 (s, 1H), 7.16 (s, 1H), 7.03 6.99 (m, 1H), 6.80 (s, 1H), 5.23 (s, 1H), 4.85 (s,
2H), 3.96 (s, 6H).

[8}8}4] 34]: 6-Chloro-N-((1,4-dimethoxynaphthalen—-2-y1)methyl)benzold]oxazol-2-amine

Ao, T ule ZEkaze] 4= 550 mg, sodium hydroxide 85 mg ¥ EFA 2 nLE o]&dte] [3E4]

3419 SRHES Azt FAHLE, o5 REEEIFES 120 ColA 15AI3F &<t 7FEAT §, Ao 2

WZIA 7|3, AE5lo|A] HZ359h. npxetez = Ael AZvlE 225 (hexane:EtOAc = 2: 1) 93] A
2

Al
& 66%

52
=
4 =

2} o
%EJﬂ%%Jﬂ%%%?%ﬂ

Asre] [55}4]
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[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

S=50ol 10-1829962

1H NMR (CDCl3, 400 MHz) d 8.24 (d, J = 8.8 Hz, 1H), 8.05 (d, J = 8.8 Hz, 1H), 7.58 7.54 (m, 1H), 7.52
7.48 (m, 1H), 7.25 (d, 1H &CDCls overlapped), 7.15 7.11 (m, 1H), 6.79 (s, 1), 5.65 (s, 1H), 4.83 (s,
21), 3.98 (s, 1H).

[3}8}2] 35]: 5-Chloro-N-((1,4-dimethoxynaphthalen—-2-y1)methyl)benzold]thiazol-2-amine

1A

ol

Ao T vte ZEka3d] &2 550 mg, sodium hydroxide 85 mg E EF4<l 2 nLE o]&
A=e)
=S

tol (3
Azstolet, FAHOR, o5 WEEFES 120 ColA 1547F Bt 7} =

N F,

ANl

ol

o Lo
ol HU 1>

13, AgaA sHFant. viAwer, Fejx A Z=okE 199 (hexane:EtOAc = 2:1)o ]3]
Alste] [s}eh4] 35]¢] 1o SFES TS5l & 66%
1H NMR (CDCls, 400 MHz) d 8.23 (d, J = 8.2 Hz, 1H), 8.06 (d, J = 8.2 Hz, 1), 7.58 - 7.44 (m, 4IH), 7.08
7.04 (m, 1H), 6.78 (s, 1H), 4.82 (s, 2H), 3.95 (s, 3H), 3.92 (s, 3H).
[8}8}4] 36]: N-((1,4-Dimethoxynaphthalen-2-y1)methyl)-5-(trifluoromethyl)benzo[d]thiazol-2-amine

oA, Tk Ak EEkade] $5-& 550 mg, sodium hydroxide 85 mg R EF<l 2 nLE o] &3t [s}EH2
S AxHT. FAFoR, o5 HFSEFTES 120 TollA] 15AIFF 5ot 717l & Ao =w

| At A sE5sAeh. vpxte g E¥A ¥ A2vlE 29 (hexane:EtOAc = 2: 1)l 23] 4

Aste] [31EH4] 3619 1Y) SIFHES TSI, & 51%

1H NMR (CDCls, 400 MHz) d 8.24 (d, J = 8.2 Hz, 1), 8.06 (d, J = 8.2 Hz, 1), 7.81 (s, 1), 7.67 (d, J

=8.2 Hz, 1), 7.59 7.55 (m, 1H), 7.52 7.48 (m, 1H), 7.36 7.32 (m, 1H), 6.79 (s, 1H), 5.93 (s, 1H),

4.85 (s, 2H), 3.96 (s, 3H), 3.85 (s 3H).

[3}8}2] 37]: 2-((benzold]thiazol-2-ylamino)methyl )naphthalene-1,4-dione

0 CTollA, oldEUEZ (acetonitrille) 1 ml F mytd [3}sh4] 3019 32 40 mgoll &(0.5 mL)ol &3ld
dRF AE(V) YJolEHOE 163 mgs H7MSE & 1AZF 5<¢F wdtsley, whgo] 8 &, &85 A3 H7t
sta, AdE 74 895 (HCL:E FE318Y. §715S 53 9942 AFHSIAL Na,S0, ollA Azxsgleon, 7
¢t Stol A FEAFT. mixEte =z FHA] Ayl A2vlE1E Y] (hexane:EtOAc = 3:1)ol 93] GAste [
21 3719 P FES F5IAY. & 61%

1H NMR (CDCls, 400 MHz) d 8.12 (d, J = 3.5 Hz, 1H), 8.11 (d, J = 3.5 Hz, 1H), 7.76 (d, J = 3.2 Hz, 2H),
7.34 7.27 (m, 1), 7.15 7.09 (m, 1H), 7.05 (s, 1H), 5.76 (s, 1H), 4.86 (s, 2H).

[8}8}4] 38]: 2-((Benzold]oxazol-2-ylamino)methyl )naphthalene-1,4-dione
otﬂﬁ,ﬂwEHE%ummmnie)1m:‘ﬁi%[ﬂQQSUﬁﬁhw’Mmyﬂ%wﬁnmﬂ~%ﬂ%
d2E AEF(V) YolEFOE 163 mgs 73 & 1AZF 5<F udtsiich, whgo] v & &3 HAA3F] 7t
stal, AAE 4 9S8 (HCLE FE330T. #7155 23 242 AFSEHA Na,S0, JollA Azxssien, 7
ot slolA] HFEAZAT. mixgor Zr] A" A=2vtE 289 (hexane:EtOAc = 3:1)ol 98] AAste] [3}3t
*‘%Llﬁ %4§W%kz¢%ﬂ%@.¢%:%%

H MR (CDCl5, 400 MHz) d 8.12 (d, J = 3.5 Hz, 1), 8.11 (d, J = 3.5 Hz, 1H), 7.76 (d, J = 3.2 Hz, 2H),
7.34 7.27 (m, 1H), 7.15 7.09 (m, 1H), 7.05 (s, 1H), 5.76 (s, 1H), 4.86 (s, 2H).

[3}8}2] 39]: 2-(((5-Fluorobenzold]loxazol-2-yl)amino)methyl)naphthalene-1,4-dione

0 ColA, ol EYEH (acetonitrille) 1 mL F wNFE [3}8h2] 32]9] }3HE 40 mgoll 2(0.5 mL)ol] &%
dEH MEV) YolEolE 163 mgs 37tk IAIZE & wkslslyh. wkgo] B ¥, 28 dH3 #H7t

<
5
i, AAE £ UL GCLE FHAAT. 47152 B3 952 AN NaS0, el N Axsrden, 7
=3
=

R84

St sl M s=A . vpAtes . EA A =ntE 1217 (hexane:EtOAc = 3:1)o oJ3] AAlsto] [s}3}
2 3919 gL e FESIT. & 54%
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[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

SS=50dl 10-1829962

1H NMR (CDCls, 400 MHz) d 8.12 (d, J = 8.9, 1H), 8.08 (d, J =8.9, 1), 7.79 7.77 (m, 2H), 7.18 7.14
(m, 1H), 7.08 7.05 (m, 1H), 7.03 (s, 1H), 6.78 6.73 (m, 1H), 5.82 (s, 1H), 4.61 (s, 2H).
[3}8}2] 40]: 2-(((5-Chlorobenzold]loxazol-2-yl)amino)methyl)naphthalene-1,4-dione

0 ColA, ol EYEH (acetonitrille) 1 mL F NFE [3}sh2] 33]9] &}3HE 40 mgoll 2(0.5 mL)ol| &3i%
dRF AE(V) UJolEHOE 163 mgs H7MSE & 1AZF 5<¢F wdtslty, whgo] 8 &, &5 A3 H7t
sta, AdE 4 898 (HCL:E FE318Y. §715S 53 @42 AFHSIAL Na,S0, FollA Azxstgleon, 7
& stelAl EHAAT. A geR,  ZA AH A2vtE 2 I (hexane:EtOAc = 3:1)l 93l AHAste] [3}3h
21 4019 1839 stES F5IAT. & 59%

1H NMR (CDCls, 400 MHz) d 8.12 (d, J = 8.6 Hz, 1H), 8.08 (d, J = 8.6 Hz, 1), 7.75 (s, 2H), 7.17 (d, J
= 8.0 Hz, 1H), 7.15 (d, J = 8.0 Hz, 2H), 7.02 (s, 1H), 7.00 (d, J = 8.0 Hz, 1H), 5.82 (s, 1H), 4.62
(s, 2H).

[8}8}4] 41]: 2-(((6-Chlorobenzol[d]oxazol-2-yl)amino)methyl)naphthalene-1,4-dione

0 ColA, olMEYEZH (acetonitrille) 1 mL 5 wuke [3}8h2] 3419 8gHE 40 mgol E(0.5 mL)ol &3l%
A AEV) HelEdOlE 163 mgs H7Fe & 1AIZE SoF wwksigith. whgo]l 2§ =& A8 AUt
stal, AAE A 89S CHCLE FE3% . 7715S 23 52 A3 NaS0, Aol dxstsion, 3
& Bl A FHAAG. vpxe R, FHA AY ARZrE 18I (hexane:EtOAc = 3:1)ell 3] FAste] [5}E}
2 4119 18 EY FES FEIUY. & 61%

1H NMR (CDClz, 400 MHz) d 8.12 (d, J = 8.6 Hz, 1H), 8.07 (d, J= 8.6 Hz, 1H), 7.77 (d, J = 8.6 Hz, 2H),
7.26 (s, 1H & CDCl3, overlapped), 7.25 (d, 1H & CDCls, overlapped), 7.24 (d, J = 8.0 Hz, 1H), 7.03 (s,

1H), 5.79 (s, 1H), 4.62 (s, 2H).
[3}8}2] 42]: 2-(((5-Chlorobenzold]thiazol-2-yl)amino)methyl)naphthalene-1,4-dione

2] 3519 = 40 mgol (0.5 mL)oll &3
AdnE AEF(IV) YolECE 163 mgd H7I3F T 14 WOrseTh, Mo TV T B dWs A7
o, AR A} BAES CHCL,E FE3AT. 77152 &9 d4E AF sk Na,S0, AollA Axdgdoen, 7+
O1:!1— ’5]‘011/\1 %%/\]ﬁﬂr U}‘X]E}_Odi, EEH}\] é% EU}EJEqu(hexaneiEtOAc = Sl)oﬂ 943H Xé?(ﬂé}'o';‘ [ﬂ'g—}'
4 a2 nPRe HYES SHeAA. £ 57

0 CollA, olAEYEH (acetonitrille) 1 mL & ¥ty [3}sh
}.

e
off
o

1H NMR (CDCls, 400 MHz) d 8.14 8.10 (m, 1H), 8.09 8.05 (m, 1H), 7.79 7.75 (m, 2H), 7.52 (s, 1H),
7.47 (d, J=28.4Hz, 1), 7.09 (d, J = 8.4, 1H), 7.04 (s, 1H), 5.74 (s, 1H), 4.64 (s, 2H).
[8}8}4] 43]: 2-(((5-(Trifluoromethyl)benzold]thiazol-2-y1)amino)methyl )naphthalene-1,4-dione

0 CollA, olHlEUEH (acetonitrille) 1 mL = RWrE [3}3F4] 3619 33HE 40 mgoll (0.5 mL)ol] &3)¥
Ad2EwE HEV) YolEZlE 163 mgs 78k & 1A7F FoF wwtalgdtl. whgo] ¥ 5 ES HAHAs] AU}
star, AAE F4 98 CLE FE3UT. 47158 23 G52 AAHSEA NaS0, Aolld Azxsien, 2
ob ol A HE=A| AL um‘ﬂoz ZejA Ay F=vkE 289 (hexane:EtOAc = 3:1)ol o]8] AAlete] [3}3}
2 4319] n R 3FgES F5AT. & 51%

1)e3

1H NMR (CDCls, 400 MHz) d 8.15 8.11 (m, 1H), 8.10 8.06 (m, 1H), 7.77 (s, 1H), 7.78 (d, J = 7.2 Hz,
20), 7.33 7.05 (m, 3H), 5.79 (s, 1H), 4.68 (s, 2H).
[3}8}2] 44]1: N-((1,4-dimethoxynaphthalen-2-y1)methyl)-1H-benzold]imidazol-2-amine

Ao w ALk FQ7] FholA, QB HAZE Schlenk FHol (1,4-dimethoxynaphthalen—2-y1)methanol 94
mg, 1H-benzoldlimidazol-2-amine 50 mg, K,CO; 3 mg, [Cp*IrCl;], 0.9 mg ¥ &F< 1.5 nLE H7}F 2 g3}

Ao, o]F, A7l EFES 120 CTAA 12 A &<t 718 £, 9 2% (ambient temperature)® YZ}a}3itt.
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[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

SS90l 10-1829962

oz, A7 EFES JAFAA sFA171, A Z2¥ A2vlE2# 9 (hexane:EtOAc = 4:1 to 1: D)ol ¢

I NMR (CDC13, 400 MHz) d 8.13 (d, J = 8.4 Hz, 1H), 8.04 (d, J = 8.5 Hz, 1H), 7.59 7.55 (m, 1H), 7.51

7.47 (m, D, 7.25 (d, J = 8.8 Hz, 21D, 7.01 (d, J = 8.8z, 21, 6.58 (s, 1), 4.60 (s, 2), 4.03 (s,

3H), 3.54 (s, 3H).

[8}8+4] 45]: 1-(2-(((1,4-dimethoxynaphthalen—2-yl)methyl)amino)-1H-benzold]imidazol-1-y1)ethan-1-one

2ol A 1 AIRE St CHCL, 5 mL 5 wwbel [318H4] 44]1¢] 8H3HE 140 mg B! NaH 25mgoll Ac,0 107 mgs 2ol
%, CHClL2 FZ3lth. 28 f7] &<

= =2 AFSEAL, NaS0, dellA dxston, XE stelA sHARAT. Ao r FHA Azl I=ntED

2 9] (hexane:EtOAc = 4:1)oll ol3 FAgte] [3}5}4] 45]¢] sHet=S TS5t F&: 89%

3
A A7kske] 4AF Bk muwksielth, 47] WMEEFES B AH

' NMR (CDCls, 400 MHz) d 8.22 (d, J = 8.2 Hz, 1H), 8.08 (d, J = 8.2 Hz, 1H), 7.61 - 7.42 (m, 3H), 7.39
(d, J=8.81Hz, 1H), 7.27 (t, 1H & CDCls overlapped), 7.13 7.09 (m, 1H), 6.88 (s, 1H), 4.98 (d, J =
6.4 Hz,2H), 3.98 (s, 3H), 3.97 (s, 3H), 2.77 (s, 3H).

[3}8}2] 46]1: 1-(2-(((1,4-dimethoxynaphthalen-2-y1)methyl)amino)-1H-benzol[d]imidazol-1-yl)ethan-1-one

-40 ColA, otAEYEH (acetonitrille) 1 mL & WA [3}8H4] 4519 35 15 mgoll E(0.5 mL)o] &9
IRE HAE(V) Uo)EFOIE 32 mgs A7Fst & 1A7F SoF WPo}OﬂTﬂr Hgo] 2y & 55 HH3| HUks
i, CHCL= F&3th. 77158 &3 952 AFSIAL Na S0, dolA Hdzstgiem, et stolA sFHA 7.
nxjatow  ZaA AW F=2ulE 189 (hexane EtOAc = 5:1)o & AAste] [3}8H2] 46]9] FIFES F5
AT, & 56%

4

1H NMR (CDCls, 400 MHz) d 8.23 8.19 (m, 1H), 8.15 8.11 (m, 1H), 8.08 8.04 (m, 1H), 7.77 7.73 (m,
2H), 7.41 (d, J=3.1Hz, 1H), 7.39 (d, J = 3.1 Hz, 1H), 7.23 7.21 (m, 1H & CDCl3 overlapped), 7.11
7.07 (m, 1H), 6.95 (s, 1H), 4.78 (d, J =5.1 Hz, 1H), 2.81 (s, 3H).

[8}8+4] 47]: 3-((1,4-dioxo-1,4-dihydronaphthalen-2-y1)amino)propanoic acid

Ao A, wErE 5 ml % WWHE naphthalen-1,4-dione 158 mgoll WEHE 5
acid 107 mgS #7}sle] WESAIH T, AoA] Whg 24 A3 &, S ERIES
71 5

| Sl
8 I2utE @9 (100% EtOAc) ol & GAlste] [g8h2] 4719 =S F

Mk 3-aminopropanoic
TEA7IA, S E
AT & 51%

1H NMR (DMSO, 400 MHz) d 7.98 (d, J =7.6 Hz, 1H), 7.97 (d, J=7.6 Hz, 1l1), 7.85 7.81 (m, 1H), 7.75
7.71 (m, 1H), 7.50 (s, 1H), 3.21 (t, J=6.4 Hz, 2H), 2.59 (t, J= 6.4 Hz, 2H).
[3}8}2] 48]: 4-((1,4-Dioxo-1,4-dihydronaphthalen-2-yl)amino)butanoic acid

Ao, wWErE 5 nl % w8FE naphthalen-1,4-dione 158 mgs WEHE 5 mLE o]-&3alo] [334] 4819 33
S Az, FAHoR, Aol wkg 24 AIZF T, WHEEIES 5
2rhE 212§ 9] (100% EtOAc) ol lal] gAlsto] [3}eh2] 48]9] s}etes F53klth. &1 53%

I NMR (DMSO, 400 MHz) d 7.98 (d, J = 7.6 Hz, 1H), 7.94 (d, J = 7.6 Hz, 1H), 7.84 7.81 (m, 1H), 7.74
7.71 (m, 1H), 7.66 (s, 1H), 4.10 (bs, 1H), 3.22 -3.17 (m, 2H), 2.30 (t, J = 7.2 Hz, 2H), 1.79 (q, J =
7.2 Hz, 2H).

[3}e+4] 49]: Nﬁ—( 1,4-Dioxo-1,4-dihydronaphthalen-2-yl)lysine

il
o
oo
of
ok,
2
Lot
i
>
©
o
ot
ol

Ao A, wEre 5 pl 5 wyFE naphthalen-1,4-dione 158 mgol|l W& 5 mL
S Az, FAHOR, A qhg 24 AZF F ) RESEFES FFAA wHA7a, YA HA¥ A
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[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

S=53 10-1829962
2ulE 23] (100% EtOAc)ol ]38l AAste] [3184] 49]9) stES 533t 78 63%
" NMR (DMSO, 400 MHz) d 7.79 (d, J = 7.8 Hz, 1H), 7.95 (d, J = 7.8 Hz, 1H), 7.84 7.80 (m, 1H), 7.73

7.72 (m, 1H), 7.45 (d, J = 5.2 Hz, 1H), 5.58 (s, 1H), 3.40 (1H & H,0 overlapped), 2.70 (s, 2H), 1.77
1.76 (m, 2H), 1.53 (bs, 2H), 1.33 1.24 (2H).

[3}eH4] 50]: 1-(4-(Diethylamino)phenyl )-2-(1,4-dioxo-1,4-dihydronaphthalen-2-y1)hydrazine-1-
carboxylate

Ao, "WEre 5 L & WH¥HE naphthalen-1,4-dione 158 mgdl WEHS 5 nLE ©]&3}od [3}3F4] 5019 )3t
S AZSFY. FAHoR, oA s 24 A T, NS EFES

ZulE 23] (100% EtOAc) ol 28 gAste] [} 50]9] 33tES &

H NMR (CDCls, 400 MHz) d 8.08 (d, J = 7.2 Hz, 1H), 8.04 (d, J=7.2 Hz, 1H), 7.74 7.70 (m, 2H), 7.65

7.62 (m, 1H), 7.21 (d, J = 8.8 Hz, 2H), 6.59 (d, J = 8.8 Hz, 2H), 6.08 (s, 1H), 3.36 (g, J = 6.8 Hz,
4H), 1.46 (s, 9H), 1.14 (t, J = 6.8 Hz, 6H).

[3}8}2] 51]1: 2-((2-(Diethylamino)ethyl)amino)naphthalene-1,4-dione

c
il
o
oo
of
ol
2
Lot
.
1>
(@)
=
o
ot
ot

ALo| A, wWEere 5 nl % WA naphthalen-1,4-dione 158 mgell ™ &S 5 m
S Az, FAHOR, A 7Hg 24 AZF F HESEES A E

2ulE 23] (100% EtOAc)ol 2J8ll AAste] [3184] 5119 stES 53, 78 62%
1H NMR (CDCls, 400 MHz) d 8.11 (d, J = 7.2 Hz, 1H), 8.04 (d, J=7.2 Hz, 1), 7.97 (s, 1H), 7.74 7.70

(m, 1H), 7.63 7.59 (m, 1H), 5.68 (s, 1H), 3.21 3.17 (m, 2H), 2.79 2.76 (m, 2H), 2.61 (q, J = 6.8
Hz, 41), 1.07 (t, J = 6.8 Hz, 6H).

[8}8}4] 52]: 2-((3-(Diethylamino)propyl)amino)naphthalene-1,4-dione

en
©.

ol A, vere 5 nl % wHFE naphthalen 4dmm1%m$ﬂﬂ%%5mﬁ%ﬂ%ﬂﬂ[ﬂ§ﬂ5ﬂﬁ<ﬂ§
S AxsPTr. FAF o, AL HEE 24 AIZF T BFS SRS 2] 3

EWEZWQHW%HMC]«%H@ﬂ}ﬁ[QQQEWQQQ%%é;

" NMR (CDCls, 400 MHz) d 8.11 (d. J = 7.2 Hz, 1H), 8.04 (d, J = 7.2 Hz, 1H), 7.97 (s. 1H), 7.74 7.70

(m, 1H), 7.63 7.59 (m, 1H), 5.68 (s, 1H), 3.22 3.18 (m, 2H), 2.62 - 2.53 (m, 6H), 1.85 - 1.80 (m,
2H), 1.08 (t, J=7.2 Hz, 6H).

[3}8}2] 53]: 2-((4-(Diethylamino)butyl)amino)naphthalene-1,4-dione

c
il
o
oo
of
ok,
2
Lot
i
()]
w
o
ot
ol

Ao A, wErE 5 nl 5 wyFE naphthalen-1,4-dione 158 mgoll W& 5 m
S Az, FAHOR, A 7S 24 AZF F HESEFES A E

ZulE 23] (100% EtOAc)ol o8] AAste] [384] 5319 sttES 45319, 8 60%
" NMR (CDCls, 400 MHz) d 8.11 (d, J = 7.4 HzHH, 1H), 8.05 (d, J = 7.4 Hz, 1H), 7.76 7.72 (m, 1H),

7.65 7.61 (m, 1H), 6.41 (bs, 1H), 5.72 (s, 1H), 3.24 3.20 (m, 2H), 2.63 (q, J= 7.2 Hz, 4H), 7.53 (t,
J=7.2Hz, 20), 1.77 1.70 (m, 2H), 1.65 1.60 (m, 2H), 1.07 (J = 7.2 Hz, 6H).

[8}8}4] 54]: 2-((1,4-Dioxo-1,4-dihydronaphthalen-2-yl)amino)ethane-1-sulfonic acid

Ao A, wetE 5 ml ¥ wWHE naphthalen- 4ﬂmml%myﬂﬂﬂ£5mﬁiﬂ%aﬂ[ﬂQQSMQ<ﬂ%
S AxsQlt. FAAoR, Ao vhg 24 A & NS ERES FFolA T
i@izwﬂuw%mmClvhﬁﬂﬂ&ﬂ[ﬂi 54]9] sFES TS FE 29%

1H NMR (DMSO, 400 MHz) d 7.99 (d, J = 8.0 Hz, 1H), 7.95 (d, J = 8.0 Hz, 1H), 7.85 - 7.79 (m, 2H), 7.75
7.71 (m, 1H), 5.64 (s, 1H), 3.32 (2H & H:0. overlapped), 2.75 (t, J = 7.2 Hz, 2H).

[8}8}2] B5]: 3-((1,4-Dioxo-1,4-dihydronaphthalen—-2-yl)amino)propane-1-sulfonic acid
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[0292]

[0293]

[0294]

[0295]

[0296]

[0297]
[0298]

[0299]

[0300]

[0301]
[0302]

c
il
S
oo
ol
ol
2
s
Lo
1>
()]
=)
Lo
s
%

(3

S 2wl

Abeo A, WErE 5 nL ¥ wWHHE naphthalen-1,4-dione 158 mgol #|€FS 5 m
< qo A s
stk & 25%

en
B8 Axstger. FAFHoR, ALoa] ¥k 24 A7 T Wk E oL
ZukE2# 9] (100% EtOAc) ]4d1ﬁﬂ&ﬂ[j§g5mq<ﬂ}%%;;

A

' NMR (DMSO, 400 MHz) d 7.98 (d, J = 7.6 Hz, 1H), 7.94 (d, J = 7.6 Hz, 1H), 7.84 7.82 (m, 1H), 7.74
7.70 (m, 2H), 5.71 (s, 1H), 3.27 3.25 (m, 2H), 2.54 - 2.48 (m, 2H), 1.86 (t, J = 6.8 Hz, 2H).

[8}8}2] 56]: 4-((1,4-Dioxo-1,4-dihydronaphthalen—-2-yl)amino)butane-1-sulfonic acid

AL A, wErE 5 nl 5 wyFE naphthalen-1,4-dione 158 mgoll Wl&He 5 mLE o] &8l [3shA] 56]9 343+
S Axsglt. FAFoR, oA dhg 24 AZF & RESESE ﬂ%oﬂﬁ THA713, FYA 4y A
ZulE 23] (100% EtOAc) ol o8 AHAste] [4ehy] 56]9] sES &5

I NIR (DMSO, 400 MHz) d 7.99 (d, J= 7.6 Hz, 1H), 7.94 (d, J = 7.6 Hz, 1H), 7.84 7.81 (m, 1H), 7.74
7.72 (m, 1H), 7.63 7.60 (m, 1H), 5.68 (s, 1H), 3.18 3.16 (m, 2H), 2.46 2.44 (m, 2H), 1.63 1.62 (m,
4H).

AN 1 RNEF Hx E3 2

wongel mE HEEEY dUT AFFEAM fARF x mnE SPstd

o2 93] AHIYF(AIF)EA 5 FARFE2E FZ2FQ Microcystis aeruginosa(ipo] AR A 2~E] 2 o} F7]
YA}), Anabaena flos-aqua(oFUIH|L} ZE2A~-o}Ffo}l), FZFF<l Stephanodiscus hantzschii(Z~8]|3}x=T] 27 2~
3t=X]), Cyclotella meneginia(Ato]EZ2 Y e} Wv|7I1Yol), Aulacoseira(ob&et= Aol2l), Svnedra acus(AM]
g} o}Fx), HERFO Scenedesmus actus(AHE|AFEA AEXA) L ¢ FIERFERE O JEREERFA
Alexandrium tamarens(Z =22 Eluldl ), Cochlodinium polykrikoides(ZEFZUUS Zme] o)),

Heterocapsa triquetra(S|ElZ2FAL EZ|ANER}), Prorocentrum micans(EZRZZAEZ mlo|ztx) HHARZH
Chattonella marina(AFEDE} uvld)y), Heterosigma akashiwo(B|E]|ZA|1n} o}7}AQ), FFF<  Pseudo-
nitzschia pungens(FFE=U X Alo} AAXA)E ALRIA T, vWlSzAL 79 % 29 ).

(% 2)
=5 ujA {pH) S b i B | 7)€k
20-25 50 12hr Light : 12hr
S CB (pH9) A, Z gk
e umol/E2. S Dark
DM 15-20 50 12hr Light : 12hr
T} 7 |l ok
(pH6.9) i umol/E2. S Dark
20-25 50 12hr Light : 12hr
5 x7} C (pH7) 7], Mgk
e nmol/E2. 8§ Dark
20-25 50 12hr Light : 12hr
gdz =} F/2 (pHS) ) g ) ok
ie Lmol/E2. & Dark
_ 20-25 50 12hr Light : 12hr
Ad 2} F/2 (pHS) 7] ]l ck
°C umol/E2. § Dark
Ao X 27 10 mLe] Microcystis aeruginosa(vFo| A ZA2~E] 2~ o}l F72A}) | Anabaena flos-aqua(obrt

kex
U Z g2 x-olFto}), Stephanodiscus hantzschi (2|3} x=t]~HA X~ d=X]), Scenedesmus actus(A Y| H =T
MEE2), Aulacoseira(ob&ets Aolgl) & 5x10° cells/mLo] H=Z FEH|stG oW, Cyclotella meneginia

(AJolZzaa Wu7lyohe] A9 1 10" cells/ nl 83k 5 A7) [348H4 6] WA [+ 56102 %
AlE = ggdEs U 58 J3Fety HFs=7 242 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 Mo] Q-—% A
g3l F=AY. ¢ ZF Alexandrium tamarens(ZE A= Elwldl2s), Cochlodinium polykrikoides(ZE 2t
Y- FZglZe|Zolul2), Heterocapsa triquetra(3|HlZZAL EZAER), Prorocentrum micans(ZZZAEF
ulo)Zk2) . Chattonella marina(AF=e} vl2|\), Heterosigma akashiwo(FE|ZA|Z10}l o}7kA L), Pseudo-
nitzschia pungens(FFEUX Ao} ARz Aol 1 X 10° cells/ nl EH & & 7] [81514] 6] WA [
g2 56lom HAHE IFES T veE g4It ALs=r 44 0.1, 0.2, 0.5, 1, 2, 5, 10, 20,
50 Mol H=E AHEs] FATh. HFRALE HF & 27 adE2d stellA 7¢ =2 10 St vt A,

Y = =3 #nE dto|A SR-chamber T heamocytometerS Ea] S¢to & AA A FULH. o]F ?%E]
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[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

S=50dl 10-1829962

74 F2 109 F, AES] HAE(reduction ratio), F HE FA(B)S 37 AS AREE ALEHAH

7] AelA, T e AElf Axe "es dehd Aolal, (= seEs AsA @2 Axe des

i

7% TYG GYF ABIYAES goR AU BAS 1, 5, 10, 2009 ¥ER AEde] 47 A=
= 3] A 2 st z+ <

60, 70, 80, 90%= 3 7]3}IT}.

I= Microplate assayZ ©]-83}9] Screening 3T, 48 well plateo] ti=A%
s
o

=
7] ZgEfe] B4 o 2 BF 3 T 4" F5A4 2RSS 104 20 ule FEE 2 g5
7y Z2FFd AFske 74w 2 AxSFE ASSY. 0, 1, 2, 4, 74 A He @ Ad Z owellolA 10-
50 ul9) MES H3F 38 Neubauer hemocytometer H=+ SR chamberol]l 22]3l IX71 microscope (Olympus, Japan)

3 Jelo] 27{ AESFE AFste] gz dib] e AX 5 ASS B sdEAY 425
7979 AE F ASS B8 2 AxEE v ddxiel Hd x5S e, &t
A 15U7kA 9] - A gz uin] AxFo] 60 otz "olzl Aol 5
o= Fgsiglen, 1 A¥e ] = 1 WA = 26 YERNIT.

Q Mo o
o

N *{Ol'
X
b
a1
-0,
—

7] = 1e B wgel o AN e FAER AolE 2YBE G MARR BF HxAe] ZE
~ER A%E e BWelm, w2 B o4yl d AAde] e FAxF Aols 2YR H% vAxd
of e Aol EvhE HAEd AnE e 2wt

AdAdy, 2 oadd wE (812 6] WA [Fsh] 56]9] stEEES oedH A Fx ddEe] #=x
Anabaena sp.$} Microcystis sp.ol a4 1, 5, 10, 20 uM &%= 5 E
1uMe] wlg Be el E 9okolate] AHE #AE S o 14
© e #Q8itt. 53], Anabaena sp.ol WiEiA = 1 uMe] S FImollA 90%0]de] X adE UEhn e
H, AL Sx@4e F ddFo W HEY MEFERE H5F AgAHFd TAE dolE fEF
Stephanodiscus sp.ol WalAE 1, 5, 10, 20 uMolA 80% o]Ate] 2tz &F = Yeliict. =3, oEd3 AL
Hol F YAFS A3 72 F Synedra, Aulacoseira B FZF Cosmarium, Scnedesmussole Q&S v XA
Fe Aow yElWt. mek, &l Ax AT Alexandrium  tamarens, Cochlodinium polykrikoides,
Heterocapsa triquetra, Prorocentrum micans, Chattonella marina, Heterosigma akashiwo, Pseudo-nitzschia
pungens® WA= L 5 uM FXolA 90%0]/3e] AZxaHE et 2yt oiFiEe] Ay FeA] Hla
A mx, Az EAAEC] oid e AEdd dEAe d4x adrt vnjgt Ao ekt

w7l AdE 3 & L
Synedra acus$t ol @< 71
H, FUeelA =2, AxdLE
= gl

AAd 2. AYEA HIH(Ecotoxicity test)

2 e wE FgEEc] A wXE 93-S dolR iz OECD, EPAY] AHl=sA By A RAAEQ
Selenastrium capricornutum( AAIYAEF 7V Z 8] FV%E), Daphnia magna(ty>uo} wl1\}), Danio rerio( A B

218 olgdtel AEEA BhE AW,

M AFZFY A, AL GAY Selenastrum capricornutum( AAUYAER JMZ e 79 F)S FHsta Al

TFEE BAS AEetel AmAR) AFUre} HEEE 247 1x10° cells/ul, 2, 1, 0.5, 0.2, 0.1 pho|
H5E FulaArt. B YA NFAR] HAF A0 WEHATE (20 T, 50 mol/m's, EG:IM wj],
12hr light @ 12hr dark cycle). 12A13F @92 72A13F &<t FEduF slo|A A RAEY NAS H3E 2
4 B,

OgoR, ART=ZHFAEY A, HoIRA 24A17to] AHEA 2 sEZZAE(zooplankton) Daphnia
magna(h=vol phn) AAE 10 vl 3] wEpe Fulea Adad 2Ae AR AsET 2,
1, 0.5, 0.2, 0.1 uMe] H= 5 T, 50 mol/mzs, 12hr light : 12hr dark cycle9]
Wiz AR 24 AZF @92 48 AZF A WEE BEER Y. vE Yol mluhe] YRR KCl 0.024g,

Jp
SN
=
o
¥2
v
=
o2
N
A
o
N}



[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

MgS0,7H,0 0.738g, CaS0,7H,0 0.360g, NalCO; 0.576¢7} &= HHFS(DW) 3 LS M|t A7) Fo #Fe

goto gz AH sl 7= FYut.

wpxjeto 2 X Fo|F Danio rerio(A B &I 4] ) AES A, 2~3 cm® Danio rerios FAYE Fho] 7 nhy

A wEZAAT. As 248 AFek AlAsxErt 2, 1, 0.5, 0.2, 0.1 pMo| HESE Fx|skglvh. ajg=
95 C, 50 mol/m's, 12hr light : 12hr dark cycle®] kRO 24 A|7F B2 96 A7+ AAG W=

L 3% "= EPA 7E O AHESAEZIE 93 AFE AEA AUY2EEF 7T AYE(Selenastrium
capricornutum), thZYo} wl1if(Daphnia magna), A|H.2I] 4 (Danio rerio)ell wigh ¥ Ao w2 {3z
Aolg 24ES] AH5AE B A7E YEld EWolt.

AdAdy, £ iy mE IFEES A
rerio®] AXF ®isgle] AFHS BT
o= T v %5 JAF

A 3: Z2uhdA =R s3] dig 10 L scale Microcosm test

= = 55| wal Selenastrum capricortrum, Daphnia magna, Danio
Y S oggon], RE AYTA HEEE ddo e 2 ul A%
(e}

=
At Ao BEEA Fes gAY F AT

fl

nlo

2 dgel e @H%%*‘é% @%5}% R Aold 2AHEE o83 xHA V=
T shEl = 3t7] 918kl Stephanodiscus sp. 7} A% G AHTE

e S
Microcosm A &S 4353},

% 4% ZH|Ft] 27 2 (Stephanodiscus)7F 83 G574 @G5 diste] 2wy wE {fIE2F A&

2% ATA, microcosm U AESHIAE WS 54% a¥Xola, & 5% microcosm Y ZEHF-T] A
22(Stephanodiscus) & A28t AEFEHIAE WFS 543 aZoln, & 62 microcosm W A EZHIEY]

Frhgy A% Wakghe ek aezeld,

WA Z7< Stephanodiscus sp.¥ A A7 Eob tfFRtolA 3.9%10° cells/mLoll A ZHtj 9.1x10"
cells/mL7HA] S7kstolont, & e e ses AT Aol e HET 5 244 109744 A &4
o 7r28ke] 10956 IAFES Stephanodiscus sp.E0] 6.4x10° cells/m7bA Z2dte] Az §3}7} 9
= dEE A, RE Stephanodiscus sp. & ALF BE H=EHAE] 45, dzTolMe dF7tegt
Stephanodiscus sp.&°] 044 77.8%°A 10°‘7%H 97.8%7FA A3l T E AEZHgE0] AN AAsR F

= &t
Gov, B o) wE FES A3 A2l FolAM = Stephanodiscus sp.Eol 0LA 77.8%°1 A4 1044 8.4%=
=] o PN o 1) - o - .
Zastel e AREPaEe] 4B 5 A AL WIS s old @ $HE Wl uF A
3 o 3 5. © Sh=, 50 3lol =] 5
24, & gl mE sges A AdTddds g 78 £RECl AT ddsidlen, o3
- - = o =
Ang wgoz & Gy A5 4 A3 dET ol B ougd] e gFES AA T Gy A5
5 3 o 3lol=]
53 Fass AL Gsan
=9
EH]
<6q 60|70
A Ng #ZEE U2 AE B (M)
25 Species 20 £x 73 23 P Py
1 5 1020[1 5 202]/1 5 102]1 5 1020[1 15 10 20
| Stephanodiscus sp
azg |Grclorell sp.
Syneds acus
| dulacoseirs granulsts
o] |Anabaena sp.
L | Microeysti:
ay oo |
Nostoc paludosum I
2.5 | COSarium Bioculatum |
Al N 283 2 2 Al & M)
2s Species 28 2:9 2-10 211 212 213 214
1 5 102(1 5 1021 530201 5 1020/1 5102 1 5 102|1 51020
Stephanodiscus sp.
Cyclatella sp.
Bt s
Aulacoseirs granulats -
ki Anabaena sp. [ | |
e g [ Microgystls sp.
ST | oscillatoria sp. =
Nostoc de
= = | COSMarium biccviatum
i Scenedesmus quadricavds
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EH2
AEE (%0]4)
[ s0]70
Ut Ng #ZEE 8 2 AE 55 M)
BE Species 1 2 3 4 6

5
1 51020 1 5102 1 5 1020 1 5102 1 5102 1 5 1020

Alexandrium tamarens
Cochlodinium polykrikoides

L Heterocapsa triquetra
o Prorocentrum micans
o HEB Chattonells marina

Z§  Heterosigma akashiwo

TEF Pseudo-nitzschia pungens
U Ng ¥ Z8E ¥ 4 AE 55 M)
28 Species 7 8 9 10 1 12
Alexandrium tamarens
Cochiodinium polykiikoides
L] Heterocapsa triquetra
% Prorocentrum micans

+ PR Chattonellz manina
EF  Heterosigma akashiwo
ZE Pseudo-nitzschia pungens

=]

Y Ng & ZEE U 4 AY 55 M)
28 Species 13 14 15 16 46
1 5 1020 1 5 10 20 1 5 10 20 1 5 10 20 1 S5 10 20

Alexandrium tamarens —

Cochlodinium polykrikoides
Heterocapsa triquetra

__ Prorocentrum micans
Chattonelia marina
Heterosigma akashiwo
Pseudo-nitzschia pungens

Compound Catsgory Species Clasifieation Endpoint/ dusation EC: & LCs Tse Remark
S camisormtum  acssnalzas 72h/ Call dansity 279 L
New
i Algicide D g wasi flas 43h/ Tnmabitiny Pt
Dorario ik 9 b/ Suevival 484 el
Bl b T2 b Dl ety 07941
Loess C"ii‘t‘:g‘_& R water flex 483h/ Ewachiliy  ND(128 L) 3260 This oty
B i 96 i/ Suevival NDE128 1)
Eopmsomn: gl 72 b Ol demsity 446 .
Triclosan o"izf;i;& Dz Sl 480/ Brrachilis 4L 54ug/L Mariz srat, 2007
B ik %6 1/ Survival 489 el
B o 00 Gl e Blengl.
Phoslock C'i:fg‘“gi& I i fla 45 b Bancbility 4500l Domgini TR
Drerio ik % hGuvivl  ND (310000 mel)
S capricormium renalgss T2h/ Calldensity 23/l
Smithion Insecticide D magna watsr flaz 48h/ Inmobility WD (<0.1yz/L) Lug/L This shody
Drais sk 9 b/ Suevival 38/l
§ capricommnon grasnalzas 72h/ Calldansity 34ug/L
Silvaco Germicide - watme flaa 130 Bnmnobiliey 32081 QgL Tuis sty
Dreris s 96 b/ Suevival Gdug /L
S caprivonmuns grenalzs ThiCalldamsity  NDE0lug/L)
Bastar Herbicide ;- e e FTTH) e LI dug /T Tols sy
Do s 96 tn/ Suevival 100p/E

ND : Not detect
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1005100 1005100
Control
8ox10* | S0x10¢
60x10° 4 60x10¢
pn
B
ERRLUR 40x10
3
£
g 20.0 20510°
H
i
£ o - ]
£ 100x10° 100x10°
_‘E‘ Treatment
=
ERREUE 80x10°
Z
= oue? 6010°
40x10" 4010
20x10° 20x10°
PR B |

Phytoplankton abundace (cells m‘l)

index

iversi

D

8000

Time (days)

Control

6000 4

4000 -

2000 4

8000

Treatment

6000

4000

2000

4 7
Time (days)

L)

omn
J
Jm
Qu

m—Astreronela formosa
- Aechi sp

B Fragiana crotonensis

3 Sedraacts

W Syedrauna

B Navicuapaea

3 Oatonms vugans

) Auacosera ganuala
L_Ei 5 hantzschii
Orypomenas ovate
Chiamydomonas sp.
ArkestrodesTus falcalis
Arvstrodeamus sciculans

W S02rS02STLS QUadicaUda
Scenedesus 5p. 1
Dictyosphaentn uchellim
—@- Stepharodscus hantzschi

W Zstreronsis formosa
- Mitzschia sp.

I Fregilsria crofonensis

1 Synedrs scus

B Synecrs uina

- revicus paies

=30 Distoms vuigaris

[0 Avlscoseirs granuista
Stephanodiscus hanizschii
Cryptomenas ovata
Chlsmytomons s 5o,

W Aniistrodesmus felcatus
W Anistrodesmus sciculns
. Eudorns eiegens

B Pendoring

W Scencoesmus quadricauda
W Scenedesmus so.1

I Dictyospheenum puichellim

0.3

0.1 -

—&— Control
—@— Treatment

Time (days)

_33_

10-1829962



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 8
 기 술 분 야 8
 배 경 기 술 8
 발명의 내용 9
  해결하려는 과제 9
  과제의 해결 수단 9
  발명의 효과 10
 도면의 간단한 설명 10
 발명을 실시하기 위한 구체적인 내용 11
도면 30
 도면1 31
 도면2 32
 도면3 32
 도면4 33
 도면5 33
 도면6 33
