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e ZMAL  (Heterocapsa), ZEZUYY-%(Cochlodinium), ZEZZNEFE(Prorocentrum), A|EFEl<(Ceratium),
=B 279} (Noctiluca), Z~ABANA(Scrippsiella), T3 X2 (dinophysis), A= L (Alexandrium),
ERME| A2} (Eutreptiella), I =HgloH(Pfiesteria), 7V=92H(Chattonella), °NEelofJol(Emiliania) 2 3
YUY (Gymnodinium)%; ZF7F 232 ¢ Ja, 3V FS5AZFRE old AFEHA= Fov, FERIHY

(Uroglena)% =771 23849 4 9o,

it

A7 gHrzs 2 HARZRFE old AFEHAE Foy}, e RA|ZvH(Heterosigma), 3lEZFNA

(Heterocapsa), FAEZ=2TIYU(Cochlodinium), ZEZZZMNEZ(Prorocentrum), HMzES(Ceratium), =EF7}
(Noctiluca), 2=ABAIA&(Scrippsiella), ©xI|AX=(dinophysis), LA =2w(Alexandrium), FENE D
2} (Eutreptiella), I =®H|E|oF(Pfiesteria), 7FEQeH(Chattonella), AlAEo}Yol(Emiliania) 2 H=tY-3

(Gyvmnodinium)$s ZF7F E3E 4 T},

X711 vlol ot Al Ak 7HA 2R/ old AZEAE fov), rEATANXAE A (Pseudochoricystis), RET
L FAA2(Botryococcus) R FEel A& (Dunaliella)s ZF7F £8E & A

Hoabgo g2 g Abz] 3keka 1 X 500®2 FAEE FEE w19 98 FHee AR 9y
£ ZAES Y AEF MG, 52 BE Hxo] A A9, Ee sy 3 DG G4 A st
= 3E 5o ot vAERFe Iy #d Aol

2 b o] glska] 1 X 5002 ¥AE= F3E e 19 9S8 dRee uAERF 98 2AHES Y T
AzF Sy, 5234 B2 @] HA A9, e mx24 4284 A8 g4 AHeEd 45
A A9l HEF FEE VIF2E 1ul WA 100uMe] HLIZ AREE 4 glow, uiEAE A= 1ul WA 30uMe]

™
>,
2
X
]
bt
4
'y
ot
m?{_:‘
o
o
)
N

8-S 3] ekl AMgE BE 35HES Sigma-Aldrich AF, TCI Ab, Junsei AF, B Merck AFZH-E] §)4-3}]
AL N, B97] sl A w-SA AT
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[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

ZIHSd 10-2014-0105413

7} 33HE9) ' Nuclear magnetic resonance(NMR)<S YH300(Oxford A})S AF&3led, 300MHz % 296Kell 4] CDCls

E DMS0S) TMSE ¥F AluE ato] =Asdtt. A7) NMRe 348tE o]Ee ppm @Y E BAlEgow, J-
coupling A% A4+ Hz(Hertz) @92 =A3819 ).

(1) 2-Chloro-3-(2-Thiophen-2-ylethylamino)-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol )& diethylether 30m1 | =9l g oo 2-(2-
Aminoethyl)thiophene 771x¢ (6.6mmol), triethylamine 61002 713t TEES A4 2477 =<t
FHIAFIAL ZRE Spell A AT, SFES AY A2rE2wT (hexanes:EtOAc=20:1)E BAsto 37| 3}
2 17 FAHE sHEENNQ 0D S 5383

54 1
LD

T8 162 %
'H MMR (300MHz, CDCly) & 8.6 (1H, d, J=4.77Hz), 8.1 (1H, dd, J=7.71Hz, J=1.1Hz), 8.0 (1H, dd,
J=7.68Hz, J=0.75Hz), 7.7 (3H, s), 7.1 (2H, s), 5.8 (1H, s), 3.4 (2H, q), 3.1 (2H, t)

(2) 2-Chloro-3-[2-(3-phridyl)ethylamino]l,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone lg (4.4mmol)S diethylether 30m1°ﬂ =9l gMof] 3-(2-Aminoethyl)pyridine
780l (6.6mmol), triethylamine 610uS 713ttt E3HES 2204 24417 HoF wwkA| 7|1 719t 3ol A
FLAZT. s ES dE AERrE I (hexanes.EtOAc=20.1)i ngﬂo}@ st7] stehA 22 FAIEE S
(NQ 02)& F53k3itt.

ELYY
Al

& 58 %
H ONMR (300MHz, CDCly) & 8.5 (2H, d, J=5.1Hz), 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (1H, dd, J=7.7Hz,

J=1.1Hz), 7.7 (1H, td, J=7.68Hz, J=1.47Hz), 7.6 (1H, td, J=7.68Hz, J=1.47Hz), 7.1 (2H, d, J=5.85Hz),
6.0 (1H, s), 4.1 (2H, q), 3.0 (2H, t)

(3) 2-Chloro-3-[2-(4-pyridinyl)ethylamino]-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlel]l =<1 &No] 4-(2-Aminoethyl)pyridine
7800 (6.6mmol), triethylamine 61003 H7}3ttt. ETFES A4 24/\]{]' 2ol wwkA]7]a 7l Slol A
SEAAY. eSS AdY AZvE Y (hexanes:Et0Ac=20:1) & At 3}7] 3}ehd] 3078 FAHE 3+
E(NQ 03)& 5318t
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[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

ZIHSd 10-2014-0105413

914 3
L L

T 58 %
" NMR (300MHz, CDCls) & 8.5 (20, d. J=5.1Hz), 8.1 (IH, dd, J=7.7Hz, J=1.1Hz), 8.0 (1H. dd, J=7.0Hz,

J=1.1Hz), 7.7 (1H, td, J=7.68Hz, J=1.47Hz), 7.6 (1H, td, J=7.68Hz, J=1.47Hz), 7.1 (2H, J=5.85Hz), 6.0
(1H, s), 4.1 (2H, q), 3.0 (2H, t)

(4) 2-Chloro—3-(2-pyridylethylamino)-1,4-naphthoquinone?] A%

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol)< diethylether 30mlel]l =91 Mo 2-(2-Aminoethyl)pyridine
7800 (6.6mmol), triethylamine 610S 7}ttt EFES 2AL0A] 2447 FQF wwkA] 7|32 7+et sfol A
SUAAY. 3I}FES Ay a=ntEad v (hexanes:Et0Ac=20:1) % AAIste] dl7] 343k 42 FA|HE 3HgHE
(NQ 04)& 533Ut

51914 4
P

& 62 %
" ONMR (300MHz, CDCly) & 8.6 (1H, d. J=4.77Hz), 8.1 (1H, dd, J=7.71Hz, J=1.1Hz), 8.0 (1H, dd,
J=7.68Hz, J=0.75Hz), 7.7 (3H, s), 7.1 (2H, s), 7.0 (1H, s), 4.3 (2H, q), 3.1 (2H, t)

(5) 2-Chloro—3-Furfurylamino—1,4-naphthoquinone®] #|Z

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)< diethylether 30mlol] =¢1 8o Furfurylamine 610x0
(6.6mmol), triethylamine 6100S H7}sltt. EEES A20A] 24A)7F F<¢F WAl 7| a1 73 Sl A FHkA]
At 3FES A9 AZvEIY (hexanes:EtOAc=20: 1) 2 AASt] d17] 82 52 TAEE 33E(NQ
05)& 53t

34 5

FE 0%

IR (300MHz, CDCl3) &8.1 (1H, dd, J=7.7Hz, J=1.47Hz), 8.0 (1H, dd, J=7.7Hz, J=1.44Hz), 7.7 (1H,
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

ZIHSd 10-2014-0105413

td), 7.6 (1H, td), 7.4 (1H, s), 6.36 (2H, s), 6.3 (1H, s),5.0 (2H, s)

(6) 2-Chloro-3-(5-Methylfurfurylamino)-1,4-naphthoquinone®] A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<S diethylether 30mlel]l =<1 oo 5-Methylfurfurylamine
74410 (6.6mmol), triethylamine 610u0S H713tt. TFES A2 A 24A7F F<F WA 7)aL 749t 3ol A
A Y. HES AY AZvE Y (hexanes:Et0Ac=20: 1) & At 317 3}ehd] 602 FAE = 3Hg
E(NQ 06)& 5313l

3754 6

R

FE 0%
1H NMR (300MHz, CDCl;) & 8.1 (1H, dd), 8.0 (1H, dd), 7.7 (1H, td), 7.6 (1H, td), 6.2 (2H, s), 5.0 (2H,
s),4.0 (3H, s)

(7) 2-Chloro-3-[2-(3-methoxyphenyl)ethylaminol-1,4-naphthoquinone®] #|Z

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol) < diethylether 30m1 | =9] g-ollo 2-(3-
Methoxyphenyl)ethylamine 966 (6.6mmol), triethylamine 61040 ZH7}3ATE. ETFES A2oA 2447 &
SF WREAZ)IL A9t Stell A FUAAY. SFES Ay AZvPEY T (hexanes:Et0Ac=20:1)2 At 3}7]

shoby 72 EAISE SHE0Q 0D FEHAT.

3petd) 7

F

l_,/\/ij

T 70%

/N

1HNW(3%W&,CWM)6 8.1 (1H, d, J=7.7Hz), 8.0 (1H, d. J=7.7Hz), 7.7 (1H, t, J=7.3Hz), 7.6 (1H, t
J=7.3Hz), 7.2 (2H, s), 6.8 (3H, s), 6.1 (1H, m), 4.1 (2H, q), 3.8 (3H, s), 2.9 (2H, t, J=7.35Hz)

(8) 2-Chloro-3-[2-(2-methoxyphenyl)ethylamino]-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol) = diethylether 30ml el =9l S Mo 2-(2-
Methoxyphenyl)ethylamine 966uf (6.6mmol), triethylamine 61002 H7}8A . TTFES A2oA 2427 &
Qb WHHAIZ]GL 2k} stell A FEAIZT. sMeES AW AEvETHI (hexanes:Et0Ac=20:1) 2 A A8l 3}7]
steha] 82 TAEE FFENQ 08)S 53kt
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[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

ZIHSd 10-2014-0105413

5914 8
|

g

& 62 %
" NMR (300MHz, CDCls) 68.1 (1H, dd, J=7.68Hz, J=1.08Hz). 8.0 (1H. dd. J=7.71Hz. J=1.08Hz), 7.7 (1H,

td, J=7.3Hz, J=1.47Hz), 7.6 (1H, td, J=7.3Hz, J=1.47Hz), 7.1 (1H, s), 6.9 (2H, s), 6.5 (1H, m), 2.1
(2H, q), 3.9 (3H, s), 3.0 (2H, t, J=6.57Hz)

(9) 2-Chloro—3-[2-(4-methoxyphenyl)ethylamino]l-1,4-naphthoquinone® A=

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol) < diethylether 30m1 ol =9l gollo] 2-(4-
Methoxyphenyl)ethylamine 96640 (6.6mmol), triethylamine 61008 H7}sttt. E£3IES AL A 24X 7+ &
oF wHkAl7)aL 74t sloll A FIAFH T, 3eES Ay AZvlEady (hexanes:EtOAc=20:1) 2 AA|te] d17]
seka] 982 A EE FFENQS F538IT).

5914 9

o

FE 70%
H ONMR (300MHz, CDCls) 68.1 (1H, dd, J=7.68Hz, J=1.47Hz), 8.0 (1H, dd, J=7.68Hz, J=1.47Hz), 7.7 (1H,

td, J=7.68Hz, J=1.44Hz), 7.6 (1H,td,J=7.68Hz, J=1.47Hz), 7.1 (2H, s), 6.8 (2H, s), 6.1 (1H, s), 4.0
(2H, q), 3.7 (3H, s), 2.9 (2H, t, J=6.9Hz)

(10) 2-Chloro-3-(2-Picolylamino)-1,4-naphthoquinone®] #|Z

gollo] 2-Picolylamine 67540

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<S diethylether 30mlel] = 5
Sk WA T G Sl S
[e]

(6.6mmol), triethylamine 6100 H718lth. EFEL A 2o)A] 24X 7+
Atk EES Ay ARvE 289 (hexanes:Et0Ac=20:1)& A A|&}o] &}7]
10)& F53kgltt.

=

stebd] 1002 FAH = sheE(N

|

L ﬁ% 2
F

H

3}3p4) 10

i

& 68 %

I NMR (300MHz, CDCl3) & 8.6 (1H, d, J=5.1Hz), 8.1 (1H, dd. J=7.68Hz, J=1.1Hz), 8.0 (1H, dd, J=7.3Hz,
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[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

ZIHSd 10-2014-0105413

J=1.47THz), 7.8 (1H, s), 7.7 (2H, s), 7.6 (1H, s), 5.2 (2H, s)

(11) 2-Chloro-3-(3-Picolylamino)-1,4-naphthoquinone®] #|Z

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlel]l =91 &olo] 3-Pic lylamme 67510
(6.6mmol), triethylamine 610ulS H7ISIATH. TFES 204 2447t &9t WWEAIZ] AL 24 Sloll Al S5HA]
A, dES 249 A=2vrtE Y] (hexanes:EtOAc=20:1)E AAEe] 3l7] sk 112 FAHE= 3gE(NQ
1S F533t.

3344 11

Qj}_/

FE 0%
H ONMR (300MHz, CDCls) & 8.6 (1H, dd, J=7.0Hz, J=1.8Hz), 8.1 (1H, dd. J=7.68Hz, J=1.47Hz). 8.0 (IH,
dd, J=7.68Hz, J=1.47Hz), 7.7 (3H, S), 7.3 (1H, s), 6.2 (1H, m), 5.1 (2H, s)

(12) 2-Chloro—3-(4-Picolylamino)-1,4-naphthoquinone?] A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mloll =<1 &Moo 4-Picolylamine 675u0
(6.6mmol), triethylamine 610ulS ZH7}8tAth. TFES A-2o|A 2477 F<F wwkA] 7)ol 7St Sloll A FHbA|
Aok, 3g=S Ay A=2vntEaed (hexanes:EtOAc=20: 12 AAlste] &}7] 34 122 FAHE 3=
12)& 53kt

5914 12

P
T 70%

' NR (300MHz, CDCl;) & 8.6 (1H, dd, J=7.0Hz, J=1.8Hz), 8.1 (1H,dd.J=7.68Hz, J=1.47Hz), 8.0(1H, dd,
J=7.680z, J=1.47Hz), 7.7 (8H, s), 7.3 (1H, s), 6.2 (1H, m), 5.1 (2H, s)

(13) 2-Chloro-3-Tetrahydrofurfurylamino-1,4-naphthoquinone®] A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<S diethylether 30mlell =<1 8o Tetrahydrofurfurylamine
6830 (6.6mmol), triethylamine 61003 H713ltt. TFES A4 24A7F F<F WA 7)aL 749t 3ol A
SEA Y. EES Ay T2vEIH Y (hexanes:EtOAc=20:1)2 AA|3}e] 7] 3}shy] 1302 HAHE= 3}

FENQ 13)2 #5390
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[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

ZIHSd 10-2014-0105413

3pep4] 13

F& 70 %
1H NMR (300MHz, CDCly) & 8.1 (1H, d, J=7.68Hz), 8.0 (1H, d, J=7.68Hz), 7.7 (1H, td), 7.6 (1H, td), 6.4
(1H, s), 4.1 (2H, m), 3.8 (20, m), 2.0 (1H, m), 1.9 (2H, m)

(14) 2-Chloro—3-[3-(4-morpholinyl)propylamino]l-1,4-naphthoquinone® A=

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol) < diethylether 30m1 ol =9l gollo] N-(3-
Aminopropyl)morpholine 9660 (6.6mmol), triethylamine 61003 H7}slodtt. EES AL A 24A17F H4¢F
WHbAI 7 AL ZEQE Stell A TEAIAY. 39ES Ay ARvEe Y (hexanes:EtOAc=20:1)2 AAlste] &) 3}
g2 147 ZAEE SEEINQ 1S 538l

84 14
fehd,

& 63 %
' NMR (300MHz, CDCls) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (1H, dd , J=7.7Hz, J=1.1Hz), 7.7 (1H, td,

J=7.680z, J=1.08Hz), 7.6 (1H, td, J=7.3Hz, J=1.08Hz), 6.0 (1H, b), 3.6 (4H, t), 3.0 (2H, s), 2.6 (2H,
a), 2.3 (4H, t), 1.6 (2H, s)

(15) 2-Chloro-3-(2-indanamino)-1,4-naphthoquinone?] A=

o

ool 2-Aminoindan 8530
AlZ13 79t shellA] FEA]
=

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol)S diethylether 30mlol] =<l
7} =]}
t 152 AIE S SRHE(NQ

(6.6mmol), triethylamine 610ulS 7138, EFES A2oA] 2443 &<t
A, 35ES AY ARvEIYY (hexanes:Et0Ac=20:1)2 AA o] 3}7] 3}

15)& 53t

El
T

ok

914 15

2

T8 161 %

' NMR (300MHz, CDCls;) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (1H, dd, J=7.7Hz, J=1.1Hz), 7.7 (1H, td,
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[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

ZIHSd 10-2014-0105413

J=7.68Hz, J=1.08Hz), 7.6 (1H,td, J=7.3Hz, J=1.08Hz), 7.5-7.0 (5H, s), 6.0 (1H, b), 3.2 (2H, m), 3.1
(1H, m), 3.0 (2H, s)

(16) 2-Chloro-3-[2-(2-indolyl)ethylaminol-1,4naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol)<S diethylether 30mlell =<1 8o 2-(2-Indolyl)ethylamine
1.06g (6.6mmol), triethylamine 61045 H7lelth. EFES A2 A 24417 &<k WHEA|Z]aL 24k Sfoll A
A Y. 3gES A AZRvlETH S (hexanes:EtOAc=20: 1) & AAsle] 317 38t 1602 FAIHE 3
F=(NQ 16)& F53H3T.

24 16

F& 59 %
H ONMR (300MHz, CDCly) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (IH, dd, J=7.7Hz, J=1.1Hz), 7.7 (IH, td,

J=7.680z, J=1.47Hz), 7.6 (1H, td, J=7.3Hz, J=1.47Hz), 7.5-7.1 (5H, s), 6.1 (1H, s),6.0 (1H, b), 3.0
(2H, q), 2.8 (2H, t)

(17) 2-Chloro-3-(3-hydroxypropylamino)-1,4-naphthoquinone®] A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<& diethylether 30mlel]l =<1 &<Nol 3-Amino-1-propanol 5020

(6.6mmol), triethylamine 610ul<s H7}3IATE. EFES Ao|A] 24417t &QF WA Z]aL 74E Sl A SHA]

A, eSS Ay g=2ntE 28y (hexanes:EtOAc=20:1)E A=Al s}7] sk 172 FA|HE 33HNQ 1
O

TE 63 %

' NMR (300MHz, CDCls;) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (1H, dd, J=7.7Hz, J=1.1Hz), 7.7 (1H, td,

J=7.68Hz, J=1.08Hz), 7.6 (1H, td, J=7.3Hz, J=1.08Hz). 6.0 (1H, b), 3.5 (2H, t), 2.6 (2H, q), 1.7 (2H,
m)

(18) 2-Chloro-3-Benzylamino-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)& diethylether 30mlo] =<1 &lo] Benzylamine 72040
(6.6mmol), triethylamine 610u0S A7}5lH . TFES A-20]A] 24A)7F B<F WHkAI 7|31 749t Sloll A ZdkA]
A, FES 249 A2vrtE 18]y (hexanes:EtOAc=20:1)E AAEe] 3sl7] sk 182 FEA|H= 3gE(NQ
18)& F=3kgltt.
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[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

ZIHSd 10-2014-0105413

3}ep4] 18

o

& 58 %
H ONMR (300MHz, CDCly) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (1H, dd, J=7.7Hz, J=1.1Hz), 7.7 (IH, td,

J=7.68Hz, J=1.08Hz), 7.6 (1H, td, J=7.3Hz, J=1.08Hz).7.3 (5H, s), 6.2 (1H, s), 5.0 (2H, s)

(19) 2-Chloro-3-(2,2-dimethoxyethylamino)-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol)< diethylether 30mlell =91 £o] Aminoacetaldehyde
Dimethyl Acetal 71240 (6.6mmol), triethylamine 610u0S 7}ttt ETES A-2oA 24A7F B<F kA
713l 7 steld SEAZY. SES 29 AErEIH Y (hexanes:Et0Ac=20:1) & A Asto] 317] 338424 19
2 ZAEE FHEMN 198 53T

2}3p4) 19

(1]

TE 1 68%
H ONMR (300MHz, CDCly) & 8.1 (1H, dd, J=7.7Hz, J=1.47Hz), 8.0 (1H, dd, J=7.7Hz, J=1.47Hz), 7.7 (H,

td, J=7.68Hz, J=1.47Hz), 7.6 (1H, td, J=7.68Hz, J=1.47Hz), 6.0 (1H, b), 5.0 (1H, b), 4.5 (6H, s), 3.0
(2H, m)

(20) 2-Benzylsulfanyl-3-chloro-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlell <1 &9lof| Benzyl Mercaptan 77640
(6.6mmol), triethylamine 610uls H7}3IATE. EFES AoA] 24417t &QF WA Z7]aL 7HE Sl A SHA]
Zth. IEES A9 AZnE Y (hexanes:EtOAc=20:1) & A3} 317] 3812 2002 FAH+= 3eE(NQ
20)& TS5t

FH 0
rlr

3814 20

o

T 58 %

I NMR (300MHz, CDCl3) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (1H, dd, J=7.7Hz, J=1.1Hz), 7.7 (1H, td,
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[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

ZIHSd 10-2014-0105413

J=7.68Hz, J=1.08Hz), 7.6 (1H, td, J=7.3Hz, J=1.08Hz), 7.5-7.0 (5H, s), 4.0 (2H, s)

(21) 2-Chloro-3-(4-chlorophenylsulfanyl)-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<& diethylether 30mlol]l =91 &Moo 4-Chlorobenzenethiol
0.96g (6.6mmol), triethylamine 61002 F7Fetth. Edt=S A2l 24A3F &b kAl 7]a 7HSE sholl A
A Y. gES A ARvlEIH S (hexanes:Et0Ac=20: 1) & AAste] s17] 38hd 212 FA=H = 3HE
=(NQ 21)& 53kt

sr4) 21

T& 58 %
H ONMR (300MHz, CDCly) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (IH, dd, J=7.7Hz, J=1.1Hz), 7.7 (IH, td,
J=7.68Hz, J=1.08Hz), 7.6 (1H, td, J=7.3Hz, J=1.08Hz), 7.0(4H, s).

(22) 2-Chloro-3-[2-(1-Cyclohexenyl)ethylaminoll,4-naphthoquinone®] #|Z

2,3-Dichloro-1,4-napthoquinone  lg  (4.4mmol)<  diethylether ~ 30mlell =0 & 2-(1-
Cyclohexenyl)ethylamine 91740 (6.6mmol), triethylamine 6100& ZH7}eFTE. EFES A4 2447 &
S WHkAIZ]AL 2 st A SEAIZT. steES AW A=rELHY (hexanes:EtOAc=20:1)& AA|ste] &}7]
sheba 227 FAHE SEE(NQ 22)S 58

g4 22
P

T 70%
H MR (300MHz, CDCly) & 8.1 (1H, d, J=7.7Hz), 8.0 (1H, d, J=7.7Hz), 7.7 (1H, td, J=7.68Hz, J=1.47Hz),

7.6 (1H, td, J=7.68Hz, J=1.47Hz), 6.1 (1H, s), 5.6 (1H, s), 3.9 (2H, q), 2.3 (2H, t), 2.0 (4H, s), 1.6
(6H, s)

(23) 2-Chloro-3-Butylamino-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlell <1 &9lo] Butylamine 656440
(6.6mmol), triethylamine 610xl<s H7}3IATE. EFES Ao|A] 24417 &QF WA Z]aL 74E Sl A SHA]
Ak, eSS Ay A2vlEadY (hexanes:EtOAc=20:1) 2 AABle] 3}7] 3}8k2] 2302 FAHE 3¢E
NQ 23)<= 5313l
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[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

ZIHSd 10-2014-0105413

8814 23

o

T 58 %
" ONMR (300MHz, CDCly) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz).8.0 (1H, dd, J=7.7Hz, J=1.1Hz), 7.7 (IH, td,

J=7.71z, J=1.47Hz), 7.6 (1H, td, J=7.7Hz, J=1.47Hz), 6.0 (1H, s), 3.8 (2H, q), 3.0 (2H. q), 1.3 (2H,
m), 1.0 (3H, t)

(24) 2-Chloro—3-(cyclohexylmethyl)amino—-1,4-naphthoquinone?] A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlel]l ¢l &Mool Aminomethylcyclohexane
511x¢ (6.6mmol), triethylamine 610403 FH7}8ldc). E3HES A 2oA] 24A17F S A7) 739t 3ol A
ZHA AT IEES Ay AZvtETHY (hexanes:Et0Ac=20:1) & AA3le] 7] 3}ehe] 242 A EHE 3
E(NQ 24)& 5318l

5914 24

O

T 70%
' NMR (300MHz, CDCls) & 8.1 (1H, dd, J=8.1Hz, J=1.1Hz), 8.0 (1H, dd. J=7.68Hz, J=1.1Hz), 7.7 (1H, td,

J=7.68Hz, J=1.47Hz), 7.6 (1H, td, J=7.3Hz, J=1.1Hz), 6.1 (1H, s), 3.6 (2H, t, J=6.57Hz), 1.7 (4H, m),
1.2 (8H, m), 0.9 (2H, m)

(25) 2-Chloro-3-(2-Methoxyethylamino)-1,4-naphthoquinone®] Az

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol)<- diethylether SOmloﬂ =9] glo] 2-Methoxyethylamine 568
pl (6.6mmol), triethylamine 610408 ZH7Fetlth. E3aS H2olA 24A7F FQF wRbA]7|aL ZHSE shellA] 5
A ZIT ﬂﬂﬂg7”4iiﬂilﬂ4(MMmsm%cwlﬁiﬂﬂ&@OVIQQQZﬁiENQL3ﬂ§%
(NQ 25)S G533,

554 25

& 53 %
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[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

ZIHSd 10-2014-0105413

' NMR (300MHz, CDCls) & 8.1 (1H, dd, J=7.68Hz, J=0.7Hz), 8.0(1H, dd, J=7.0Hz, J=0.7Hz), 7.7 (1H, td,

J=7.681z, J=1.4Hz), 7.6 (1H, td, J=7.68Hz, J=1.4Hz). 6.3 (1H, s), 4.0 (2H, q), 3.6 (21, t), 3.4 (3H,
s)

(26) 2-Chloro-3-Piperonylamino-1,4-naphthoquinone®] A|=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlell =91 &olo] Piperonylamine 8210
(6.6mmol), triethylamine 61040& H7FsSith. &3S A-2olA 24417 F<F WRFAIZIAL 7he) Sfoll A SHbA]
Aok, eSS 47 A2vtET#Y] (hexanes:Et0Ac=20:1) 2 AA|slo] 317] 3}e}2] 2602 FA|H

26)& T3t

gul

ﬂ4 0
rlr

sheh=(NQ

544 26

-

FE 70%
H ONMR (300MHz, CDCly) & 8.1 (1H, dd, J=7.0Hz, J=1.08Hz), 8.0 (1H, dd. J=7.68Hz, J=1.4Hz), 7.7 (1H,

td), 7.6 (1H, td), 6.8 (2H, s), 6.0(1H, s), 5.9 (2H, s), 4.9 (2H, s)

(27) 2-Chloro-3-(4,4-Dimethoxybutylamino)-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<& diethylether 30mlol] =91 &Moo 4-Aminobutyraldehyde
Dimethyl Acetal 930 (6.6mmol), triethylamine 610u0S H7}8tATt. EFES A-2oA] 241 7F E¢F HkA]
713 7+t slell A =AY, 3eE S Ay TRnE 2 (hexanes:Et0Ac=20:1)& AA&e] &17] 3}8H2] 27
2 BAEE SFEMQ 27)S 53T

3}3p4] 27

.

T 70%
H ONMR (300MHz, CDCly) & 8.1 (1H, dd, J=7.7Hz, J=1.1Hz), 8.0 (1H, dd, J=7.7Hz, J=1.1Hz), 7.7 (IH, td,

J=7.68Hz, J=1.08Hz), 7.6 (1H, td, J=7.3Hz, J=1.08Hz), 7.0 (4H, s)

(28) 2-Chloro-3-[3-(1-imidazolyl)propylamino]l-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol )& diethylether 30m1 | =9l g oo 1-(3-
Aminopropyl)imidazole 77840 (6.6mmol), triethylamine 61003 H7}slct. EFES A 2oA 24417 =<t
WA 7132 7E9E Floll A AT, FEES ZAY I2nEH Y (hexanes:Et0Ac=20:1)%2 A Aste] 317 3}
2 282 FAIEE =N 28)& 533
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[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

ZIHSd 10-2014-0105413

3814 28
ot

T 58 %
" ONMR (300MHz. CDCls) & 8.1 (1H, dd, J=7.68, J=1.4), 8.0 (1H, dd, J=7.68, J=1.4). 7.7 (I, td,

J=7.68, J=1.4), 7.6 (1H, td, J=7.3, J=1.1), 7.5 (1H, s), 7.2 (1H, s), 7.0 (1H, s), 6.9 (1H, s), 6.0
(1H, m), 4.1 (2H, t), 3.8 (2H, q), 2.2 (2H, @)

(29) 2-chloro—3-[4-(1-Cyclohexyl)piperazinyl ]-1,4-naphthoquinone® A=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<S diethylether 30mlel]l ¢l &
1.11g (6.6mmol), triethylamine 61002 H7}elct. E£FES A4 2447
SHAHY. 3ES A9 AZ2vlE a5 (hexanes:Et0Ac=20:1)Z A A} s}7] &2 292 FA|
E(NQ 29)& 5318l

ool 1-Cyclohexylpiperazine

51514 29

R
/

T 58 %
' NMR (300MHz, CDCls) & 8.1 (1H, dd, J=7.0Hz, J=1.8Hz), 8.0 (1H, dd, J=7.0Hz, J=1.8Hz). 7.7 (2H, td),
3.6 (4H, t), 2.7 (4H, t), 2.3 (1H, s), 1.8 (4H, m), 1.2 (6H, m)

(30) 2-Chloro—3-(3-Methoxypropylamino)-1,4-naphthoquinone?] A%

2,3-Dichloro-1,4-napthoquinone lg (4.4mmol)S diethylether 30mlol]l =< -8oo] 3-Methoxypropylamine 676
©l (6.6mmol), triethylamine 61003 F7FSIA T, E3HES A4 24A17F &9 WA 713l ZQF SlolA] &
Az, 3EES AY AZrntEdT (hexanes:EtOAc=20: 1) 2 AAlste] 317] 384 3002 FAH+E 34
E(NQ 30)& 53kl

54 30

& 64 %
'H MR (300MHz, CDCly) & 8.1 (1H, dd, J=7.7, J=1.1), 8.0 (1H, dd, J=7.68, J=1.4), 7.7 (1H, td, J=7.3,
J=1.1), 7.6 (1H, td, J=7.3, J=1.4), 6.69 (1H, m), 6.5 (1H, m), 4.0 (2H, @), 3.57 (2H, t), 3.36 (3H,
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[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

ZIHSd 10-2014-0105413

s), 1.9 (2H, q)

(31) 2-Chloro-3-Cyclohexylamino—1,4-naphthoquinone®] #|Z

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)& diethylether 30mlol <1 &9o] Cyclohexylamine 75540
(6.6mmol), triethylamine 610u0S A7}5lHct. TFES 204 242)7F B<F WHAI 7] a1 739t Sloll A ZdkA]
A, 3FES A9 A2vtEadd (hexanes:EtOAc=20:1) 2 AAdle] a7 33k 312 FAHE IFFE(NQ
3DE 53T

94 31

L
FE TG
1H NMR (300MHz, CDCls) & 8.1 (1H, dd, J=8.1Hz, J=1.47Hz), 8.0 (1H, dd, J=7.3Hz, J=1.47Hz), 7.7 (1H,

td, J=7.3Hz, J=1.1Hz), 7.6 (1H, td, J=7.3Hz, J=1.1Hz), 2.0 (2H, m), 1.7 (2H, m), 1.6 (1H, m), 1.2 (6H,
m)

(32) 2-Chloro-3-[4-(3,4-Methylenedioxybenzyl)piperazinol-1,4-naphthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<S diethylether 30mlell =<1 &9lo] 1-Piperonylpiperazine
1.45g (6.6mmol), triethylamine 610ulS H7}8}H . TFES A0 A 2417 FoF wHEAI 7|21 7H¢h Slofl A
SHANAT. eSS Ay AZeE2H Y (hexanes Et0Ac=20:1)E AA|st 3}7] 3314 322 ®AIF &= 35
=(NQ 32)= 53kt

F24 52
o s SN
eV e

T 58 %
" NMR (300MHz, CDCls) & 8.1 (1H, dd, J=7.0Hz, J=1.83Hz), 8.0 (1H, dd, J=7.68Hz, J=1.47Hz), 7.7 (2H,
s), 6.8 (1H, s), 6.7 (2H, s), 5.9 (2H ,s), 3.6 (4H, t), 3.4 (2H, s), 2.6 (4H, t)

(33) 2-Chloro—3-(2-formylphenoxy)-1,4-napthoquinone?] A%

2-hydroxy benzaldehyde 56040 (5mmol)<} K,COs; 0.5g< acetone 25mlol] =591

ohe Ao A 3087 /\]71 t}&  2,3-Dichloro-1,4-napthoquinone 1.14g (5 mmol)< #H7}sla 24A17F vk
S35t £th. TLC A= F 10% NaOHe} water2 oJ2¥ Az & HEste] Aol 33ES A AZvtEa Y
(hexanes:Et0Ac=10:1) & ézﬂ 3l &}7] 3shA 3308 FAHE 3FE(NQ 33)S =58t
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[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]
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3Fep4] 33

(-]

TE 63 %
' MMR (300MHz, CDCls) 810.58 (s, 1H), 8.23 (IH, s), 8.06 (1H, s), 7.97 (I, s), 7.79 (20, s), 7.5
(1H, s), 7.26 (1H, s), 6.8 (1H, s).

(34) 2-Chloro-3-(4-formylphenoxy)-1,4-napthoquinone®] A%

4-hydroxy benzaldehyde 56040 (5mmol)<} KyCO; 0.5g2 acetone 25mlel] =91

S Ao 3087 nwkAIZl t}8 2 3-Dichloro-1,4-napthoquinone 1.14g (5 mmol)<S H7}3}aL 2447+ db

s8te] Fvh. TLC A= 5 10% NaOHSF water = of2|™l Al & dE|gte] dofxl sigtaS Ad A=viE1dy]
(hexanes:EtOAc=10:1) 2 AA3te] 3}7] d8kd] 347 FTAHE FITE(NQ 34)S FE319T).

2}3}4] 34

FE& 60 %

' NMR (300MHz, CDCl;) & 9.96 (I1H, s), 8.2 (IH, s), 8.1 (1H, s), 7.88 (2H, s), 7.82 (2, s), 7.14 (2H,
s)

(35) 2-Chloro-3-(1,4-dioxa-8-aza-spirol4.5]dec-8-yl)-1,4-naphthoquinone®] A|=

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<S diethylether 30mle]l =91 &l 1,4-Dioxa-8-
azaspirol[4.5]decane 84640 (6.6mmol), triethylamine 61043 H7}slFvl. EZ3ES 204 2447 FoF o
WAl 7)1 74E Sholl Al A AT, SEES Ay AZvE2 S (hexanes:Et0Ac=20:1)E FAste 3}7] 3}st
2 352 ZAIHE 3= (NQ35) S 5SSt

2}t 35

X0

FE 56 %
" NMR (300MHz, CDCls) & 8.1 (1H, dd, J=6.1Hz, J=1.83Hz), 8.0 (1H, dd, J=5.3Hz, J=1.83Hz). 7.6 (2H,
s), 4.0 (4H, s), 3.6 (4H, t, J=5.49Hz), 1.9 (4H, t, J=5.49Hz)
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[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

ZIHSd 10-2014-0105413

(36) 2-Chloro—3-(Cycloheptylamino)-1,4-napthoquinone?] A%

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol)E& diethylether 30mloll =<1 &0 Cycloheptylamine 846u(
(6.6mmol), triethylamine 610u0S 7}ttt EES A 2o|A 24X 7 H¢F WA 7] a1 749t &hol| A ZHEA
Atk 3gES 49 ARvE#Y (hexanes:EtOAc=20:1) &2 AAsIe a17] 318k 3602 FA == 3F5E(NQ

36)& =kt

TE 56 %

1H NMR (300MHz, CDC13) & 8.1 (1H, dd, J=8.1Hz, J=1.47Hz ), 8.0 (1H, dd, J=7.3Hz, J=1.47Hz), 7.7
(1H, td, J=7.3Hz, J=1.1Hz), 7.6 (1H, td, J=7.3Hz, J=1.1Hz), 6.0 (1H, b), 4.4 (1H, m), 2.4-1.0 (12H, s)

(37) 2-Chloro—3-(4-fluorophenylamino)-1,4-napthoquinone?] A%

2,3-Dichloro-1,4-napthoquinone 1lg, (4.4mmol)S ethanol 30mlel] =<1 &o] 4-fluoroaniline 63340
(6.6mmol), triethylamine 610u0S 7}ttt EES A oA 24X 7 H¢F wwkA] 7] a1 749t &hol| A ZHEA
A, 3ES AY AR EIYY (hexanes:Et0Ac=20:1)2 AAE] 7] 3}8+24 372 EAHE 3E(NQ
3E F5UAT.

o4 37

FE 56 %
' NMR (300MHz, CDCls) & 8.2 (1H, dd, J=7.68Hz, J=1.08Hz), 8.1 (1H, dd, J=7.68Hz, J=1.47Hz). 7.8 (1H,
td, J=6.24Hz, J=1.44Hz), 7.7 (1H, td, J=6.24Hz, J=1.44Hz), 7.6 (1H, s), 7.0 (4H, s)

(38) 2-Chloro—3-(isopentylamino)-1,4-napthoquinone®] #|Z

[soamylamine 7694
Fb sholl 4] A

AlE = e

2,3-Dichloro-1,4-napthoquinone 1g, (4.4mmol)<S diethylether 30mlel]l =<1 &l
(6.6mmol), triethylamine 610ul< H7}3FAth. TFES A-2ollA 2427F FoF adkAl 7] 2
Ao, 3Es Ay AZvEIY S (hexanes:Et0Ac=20:1)Z2 AAS s}7] 3184 382
38)& 5

H:l !
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[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

ZIHSd 10-2014-0105413

3}ep4] 38

T8 62 %
' NVR (300MHz, CDCls) & 8.1 (IH, dd, J=7.68, J=1.1), 8.0 (IH, dd, J=6.24, J=1.47Hz), 7.7 (1H, td,

J=7.68Hz, J=1.44Hz), 7.6 (1H, td, J=6.24Hz, J=1.1Hz), 6.0 (1H, m), 3.8 (2H, q), 1.6 (1H, m), 1.5 (2H,
s), 0.9 (6H, d)

(39) 2-Chloro-3-(3,5-difluorophenylamino)-1,4-napthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg, (4.4mmol)<- diethylether SOmloﬂ =9] golo] 3 5-difluoroaniline
0.85g (6.6mmol), triethylamine 6100 FH7FsIAtt. E3ES A2oA 24A)7F FoF wHkA] 7|3 719} Sloll A
ZIAAY. 3EES Ay ARvtEZ#H T (hexanes:EtOAc=20: l)i AAste] sl7] e 392 FAEE 3
E(NQ 39)& 5318t

24 39

o F

T8 58 %

' MR (300MHz, CDCl3) & 9.5 (1H, s), 8.0 (2H, dd, J=6.2Hz, J=1.1Hz), 7.8 (2H, td), 6.8 (3H, s)

(40) 2-Chloro-3-[2-(2-hydroxyethoxy)ethylamino]l-1,4-napthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone  1g, (4.4mmo1)S  diethylether  30mlol e 2-(2-
aminoethoxy)ethanol 658x0 (6.6mmol), triethylamine 610ulS H718}H . EFES A2o|A 2427 5 oL
WA 7] 3 7t slell A Az 33ES Ay A=vtEd (hexanes:EtOAc=20:1)& A A|ste] 87 3}t
2 4002 FAEE R (NQ 40)S F53HeiTt.

3}3}4] 40

o

& 58 %
' NMR (300MHz, CDCls) & 8.1 (1H, dd, J=6.57Hz, J=1.1Hz), 8.0 (1H, dd, J=6.2Hz, J=1.1Hz), 7.7 (1H, td,

J=7.7MHz, J=1.47Hz), 7.6 (1H, td, J=6.2Hz, J=1.47Hz), 6.4 (1H, m), 4.1 (2H, s), 3.7 (4H, s), 3.6 (2H,

_44_



[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

ZIHSd 10-2014-0105413

s), 1.9 (1H, s)

(41) 2-Chloro-3-(isopentylthio)-1,4-napthoquinone®] A|Z

2,3-Dichloro-1,4-napthoquinone 1lg, (4.4mmol)< diethylether 30mlell =91 £l Isoamyl mercaptan 5490
(4.4mmol), triethylamine 610ulS H7ISlth. TFES 204 2447t &t WA 7|31 29t ol A 5“”\]
A, 3EES Ay AZuE2H3 (hexanes:Et0Ac=20:1)2 AA|ste] 3l7] 3Fsha 412 FAH=

(N4 S 5383t

B o
o

=
54 41

)
H ONMR (300MHz, CDCls) & 8.1 (1H, s), 8.0 (1H, s)., 7.7 (2, s), 3.4 (2, s), 1.62 (IH, s), 1.5 (2H,

s), 0.9 (6H, d)

(42) 2-Chloro-3-[3-(diethylamino)propylamino]l-1,4-napthoquinone® A=

2,3-Dichloro-1,4-napthoquinone 1lg, (4.4mmol)< diethylether 30mlel]l =<1 <o N N-diethylpropane-1,3-
diamine 1.04ml (6.6mmol), triethylamine 610ulS 7}ttt £3ES ALox 2447 B¢k WwkA 7oL 7+
¢k Stol A SLAFT. FFES AY A2vEI Y] (hexanes:Et0Ac=20:1) 2 AAsto] 3}7] s}sha] 428 HA
i S9E0NQ 42)S F53H3

54 42
\l
0T

FE 3%
' NMR (300MHz, CDCls) & 8.1 (1H, dd, J=7.68Hz, J=1.08Hz), 8.0 (1H, dd, J=7.68Hz, J=1.08Hz). 7.7 (1H,

td, J=6.24Hz, J=1.47Hz), 7.6 (1H, td, J=6.24Hz, J=1.47Hz), 4.0 (2H, q), 2.6 (6H, m), 1.8 (2H, q), 1.0
(6H, t)

(43) 2-Chloro—3-(2-morpholinoethylamino)-1,4-napthoquinone?] A%

2,3-Dichloro-1,4-napthoquinone 1g, (4.4mmol) < diethylether 30m1 ol =9l gollo] 4-(2-
aminoethyl)morpholine 0.85g (6.6mmol), triethylamine 610x0S 713ttt EIES A20A] 2477 Hot
WEA 7] 3L 7FSE st ST 3gES AW A=2rtEadY (hexanes:EtOAc=20:1)2 AAsto] 8] 3}
g2l 4302 FAHE IFEINQ 43)S F53AH.
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[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

ZIHSd 10-2014-0105413

3Fep4] 43

codNe

& 68 %
" ONMR (300MHz, CDCls) & 8.1 (1H, dd, J=7.68Hz. J=1.1Hz), 8.0 (1H, dd. J=7.68Hz, J=1.1Hz). 7.7 (1H,

td, J=7.68Hz, J=1.47Hz), 7.6 (1H, td, J=7.68Hz, J=1.47Hz), 6.9 (1H, m), 3.9 (2H, q), 3.7 (4H, t), 2.6
(2H, t), 2.5 (4H, t)

(44) 2-Chloro-3-(2-(diethylamino)ethylamino)-1,4-napthoquinone?] A=
2,3-Dichloro-1,4-napthoquinone 1g, (4.4mmol)S diethylether 30mlel]l <l &<o] N N-diethylethane-1,2-
diamine 93940 (6.6mmol), triethylamine 6102 Z718FtE. EFES A-2A 24A17F FoF wWkA|Z]aL 7+
¢t Stoll A FHAIHT. 3EES ZAY ARvlEIH T (hexanes:EtOAc=20:1)2 AA|S}o] 17| 3}8h2] 442 FA]
HE 3gE(NQ 44)S =535
o4 4

o

)

& % g

FE 4%
1H NMR (300MHz, CDCls) & 8.1 (1H, dd, J=7.68Hz, J=1.1Hz), 8.0 (1H, dd. J=7.71Hz, J=1.1Hz), 7.7 (1H,

td, J=7.68Hz, J=1.4Hz7), 7.6 (1M, td, J=7.68Hz, J=1.47Hz), 7.0 (1H, m), 3.9 (2H, q), 2.7 (2H, t), 2.6
(4H, q), 1.06 (6H, t)

(45) 2-Chloro-3-(3-(dibutylamino)propylamino)-1,4-napthoquinone

2,3-Dichloro-1,4-napthoquinone 1g, (4.4mmol )< diethylether 30m1 ] =9l f-olo] 3-

(dibutylamino)propylamine 1.5ml (6.6mmol), triethylamine 610u0S #H7}stth. EIES A LoA] 2447

Fob wWHkAl7|aL 74 sl A ALY, SEHES AY FEvE2#Y (hexanes:EtOAc=20:1)2 AHA3le] 3}
7] 88 452 FAEE EE(NQ 45)S =533

914 45

SeNpse

T8 2%

' NR (300MHz, CDCl;) & 8.1 (1H, dd, J=7.68Hz, J=1.1Hz), 8.0 (1H, dd. J=7.68Hz, J=1.1Hz), 7.7 (1H,

_46_



[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

ZIHSd 10-2014-0105413

td, J=6.21Hz, J=1.47), 7.6 (1H, td, J=6.21, J=1.47), 4.0 (2H, q), 2.6 (2H, t, J=5.88), 2.4 (4H, t,
J=7.68), 1.8 (2H, q), 1.4 (4H, m), 0.88 (6H, t)

(46) 2-Chloro—-3-(2-(dimethylamino)ethylamino)-1,4-napthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1g, (4.4mmol )& diethylether 30m1 | =9] g oo N,N-
Dimethylethylenediamine 72140 (6.6mmol), triethylamine 610u0& FH7}sIAtt. TFES A2 A 2443 &
QF WRAIZIAL FHSE stell A FEAIET. SRtES A ARvEI Y (hexanes:Et0Ac=20:1) 2 A A|gte] 317]
steka] 4602 FAEHE FFENQ 46)S TS5k

4] 46

Oa

FE 0%
" MMR (300MHz, CDCly) & 8.1 (1H, d. J=7.68Hz), 8.0 (1H, dd. J=7.68Hz), 7.7 (1H, td, J=7.3Hz,
J=1.1Hz), 7.6 (1H, td, J=7.3Hz, J=1.1Hz), 6.8 (1H, m), 3.9 (2H, q), 2.5 (2H, t, J=5.88Hz), 2.2 (6H, s)

(47) 2-Chloro-3-[3-(dimethylamino)propylamino]l-1,4-napthoquinone® A=

2,3-Dichloro-1,4-napthoquinone 1lg, (4.4mmol)S diethylether 30mlel]l =<1 890 N,N-Dimethyl-1,3-
propanediamine 824l (6.6mmol), triethylamine 61002 FH7}3IA . EFES A20A 24A)7F F<F nHEA|
7130 23Sk stell A AT, setes A9 A=rtE2H ] (hexanes:Et0Ac=20:1) & AAsto] &47] 318} 47
2 ZAEE S0 4)E F5eld

3}ep4] 47

iSpee

FE 0%
" MMR (300MHz, CDCls) & 8.1 (IH, dd. J=7.68Hz), 8.0 (1H, dd. J=7.68Hz), 7.7 (1H, td, J=7.3Hz,

J=1.1Hz), 7.6 (1H, td, J=7.3Hz, J=1.1Hz), 4.0 (2H, q), 2.4 (2H, t, J=6.2Hz), 2.29 (6H, s), 1.81 (2H,
a)

(48) 2-Chloro-3-piperidyl-1,4-napthoquinone® A=

2,3-Dichloro-1,4-napthoquinone 1g, (4.4mmol)& diethylether 30mlel]l =<1 8o piperidine 652u0
(6.6mmol), triethylamine 610ulS 7}l tt. TFES A-2o|A 2477 F<F wwkA] 7)ol 7HSE Sholl A FHEA|
A, 3ES AY AR EIYY (hexanes:Et0Ac=20:1)2 AAEe] l7] 318124 482 EAH+= 3HHE(NQ
48)& 53l
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[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

ZIHSd 10-2014-0105413

3}ep4] 48

O

T 7%

' NYR (300MHz, CDCl;) & 8.1 (1H, s), 8.0 (1H, s), 7.6 (2H, s), 3.5 (4H, s), 1.7 (6H, s)

(49) 2-Chloro-3-(cyclohexyl (methyl)amino)-1,4-napthoquinone®] A=

2,3-Dichloro-1,4-napthoquinone 1lg, (4.4mmol)S diethylether 30mlell <1 &<lo] N-methylcyclohexylamine
873l (6.6mmol), triethylamine 610405 Z7FsISIth. E3}ES A-2oA 24AF FF wHkA|7] 51 ZFS) 3fell A
SHAAY. IES A9y IRvlEa Y (hexanes:EtOAc=20:1)2 AAste] &l7] Fsha] 492 FAIE = 33

[<)
=2(NQ 49)& 5383t

81514 49

e
T 1 73%

R (300MHz, CDCly) & 8.1 (1M, dd, J=7.3Hz, J=2.1Hz), 8.0(1H, dd, J=7.3Hz, J=1.83Hz), 7.69 (2H,
td), 3.6 (1H, m), 3.0 (3H, s), 1.9 (4H, m), 1.7 (3H, m), 1.3 (2H, m), 1.1 (1H, m)

(50) Ethyl 4-(3-Chloro-1,4-dioxo-1,4-dihydronapthalene-2-ylamino)piperidine-1-carboxylate®] A=

2,3-Dichloro-1,4-napthoquinone 1lg, (4.4mmol)& diethylether 30mlo] =<1 &9of| Ethyl 4-amino-1-
piperidine carboxylate 1.06ml (6.6mmol), triethylamine 610l H7}SIA . EFES A4 24A3F &
oF kA7) Zhst Stoll A A F Y. FEES A ARvtEI2H T (hexanes:Et0Ac=20:1)2 A A3}e] d17]
spsha] 5002 A E SHE(NQ 50)& 53T

5814] 50

seqels

FE 1 65%
' NMR (300MHz, CDCls) & 8.1 (1H, dd, J=7.68Hz, J=1.08Hz), 8.0 (1H, dd, J=7.68Hz, J=1.08Hz). 7.7 (1H,
td, J=7.3Hz, J=1.1Hz), 7.68 (1H, td, J=7.3Hz, J=1.08Hz), 5.9 (1H, d, J=7.32Hz), 4.6 (1H, m), 4.1 (4H,

_48_



[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

ZIHSd 10-2014-0105413

a), 2.9 (2H, t), 2.2 (2H, s), 1.4 (2H, m), 1.2 (3H, t)

(51) 2-Chloro-3-(2-isopropoxy-ethylamino)-[1,4]naphthoquinone® A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)< diethylether 30mlel]l =<l &olo] 2-aminoethyl isopropyl
ether 8090 (6.6mmol), triethylamine 610u02 718} tt. EIES AL 2417F F¢F wwkA 7] 7+t
sl A =LA F Y. FEES A9 AZvE2#lY (hexanes:EtOAc=20:1)2 AHASte] 3}7] 384 512 FAH

2}3}4] 51
o]

al

H/\/O\[/

2880 %

''H NMR (300 MHz, CDC13) & 8.1 (1H, dd, J=8.43 Hz), 8.0 (1H, d, J=8.79Hz), 7.6 (1H, t, J=9.15 Hz),
7.6 (1H, t, J=8.79 Hz), 6.4 (1H, s), 4.0 (2H, m), 3.6 (3H, m), 1.2 (6H, d, J=5.85 Hz).

(52) 2-Chloro-3-cyclopentylamino-[1,4]naphthoquinone®| #|%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<S diethylether 30mlell < &Mof| cyclopentylamine 6510
(6.6mmol), triethylamine 610ul<s H7}3IATE. EFES Ao|A] 24417t &QF WA 7]aL 7H¢F Sl A SHA]
Zu. stEs Ay A2ZvEIY T (hexanes:Et0Ac=20: 1D E AASt s17] 8}8h2 522 wAH = 3HgE(NQ

52)& 5

4] 52

Cl

ey

N
H

& 59%

"'H NMR (300 MHz, CDC13) & 8.16 (1H, dd, J=7.68 Hz), 9.04 (1H, dd, J=7.68 Hz), 7.73 (1H, td), 7.62
(1H, td), 6.09 (1H, S), 4.85 (1H, m), 2.10 (2H, m), 1.68 (6H,m)

(53) 2-(1-Benzyl-piperidin-4-ylamino)-3-chloro-[1,4]naphthoquinone®] Az

2,3-Dichloro-1,4-napthoquinone 1lg  (4.4mmol)S  diethylether  30mlol] <1 &)  4-Amino-1-
benzylpiperidine 1000x¢ (6.6mmol), triethylamine 610408 7}ttt EFES 2AL0)A 24A7F H¢F wyk
A713 23¢E st A SEAHEY. eSS A9 AZnfE0T (hexanes:Et0Ac=20:1)2 A5t s}7] &}3h2
53% ®AIEE SFE(NQ 53)S 53T
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[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

ZIHS3d 10-2014-0105413

3}ep4] 53

o]

L

& 59%

"'H NMR (300 MHz, CDC13), 7.7 (1H, td), 7.5 (1H, td), 7.2 (m, 5H), 6.0 (1H, b), 4.4 (1H, m), 3.5 (s,
2H), 2.2 (m, 4H), 1.6  (m, 4H)

(54 ) 2-Chloro-3-morpholin-4-yl-[1,4]naphthoquinone®] A=

2

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S& diethylether 30mloll <1 §o] morpholine 574uf
(6.6mmol), triethylamine 610ulS H7ISlATH. EFES A-2oA] 2447t B9t WHHAIZ|aL 7+t Sloll A 4]
Aok, =S Ay A=2vtEaed (hexanes:EtOAc=20:1) 2 AAlste] &}7] 3184 54z FAHE 3= (NQ

52 53T,

5914 54

T8 64%

U'H NMR (300 MHz, CDC13) & 8.14 (1H, dd, J=7.68Hz), 8.03 (1H, dd, J=7.68Hz), 7.70 (2H, m), 3.87 (4H,
t), 3.63 (4M, t)

(55) 2-Chloro-3-(4-methoxy-phenylamino)-[1,4]naphthoquinone®] =%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<S diethylether 30mlel]l < 8o p-methoxyaniline 7820
(6.6mmol), triethylamine 610ul<s H7}3IATE. EFES Ao|A] 24417t &QF WA 7oL 74¢E Sl A SHA]
Att. 3F¢ES A9 A=2vtE2Y Y (hexanes:Et0Ac=20:1) 2 AA|3to] 3}7] 3leha] 552 TAIHE 3HEE(NQ

55)% 539,

3814 55
[©)]

al OCH3

= =)
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[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

ZIHSd 10-2014-0105413

T8 62%

"'H NMR (300 MHz, CDC13), 7.74 (td, 1H), 7.65 (td, 1H), 7.64 (b, 1H), 7.03 (d, 2H), 6.86 (d, 2H),
3.83(S, 3H)

(56) 2-Chloro-3-(4-hydroxy-butylsulfanyl)-[1,4]naphthoquinone

2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol)<S diethylether 30mlol] < E9Mo] 3-mercapto-l-propanol
57040 (6.6mmol), triethylamine 6100 Z71etA . TFES A20A 2477 F<F nHkA 7|32 749t Sfoll A
A7, 3 ES Ay I2vulET# Y (hexanes:Et0Ac=20:1)E AAste] d17] 334 568 ZAHE= 34
E(NQ 56)<& G533ttt

51914 56

& 55%

U'H NMR (300 MHz, CDC13) & 8.14 (1H, dd, J=7.68Hz), 8.03 (1H, dd, J=7.68Hz), 7.70 (2H, m), 3.81 (2H,
t), 3.51 (2H, t)

(57) 2-Chloro-3-phenylamino-[1,4]naphthoquinone®] #|Z%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<& diethylether 30mlol] =91 8o aniline 601y (6.6mmol),
triethylamine 610u0& H7Fstth. EES 204 24A13F &<t WNEAI 7] Foll Al A AT, 33t
s A4 ARvEIYY (hexanes:EtOAc=20:1) 2 AAlste] st7] s}8b2 572 FAlW= det=(NQ 57)& 5
=

o)
2+

ol'

rlr

524 57

Cl

T8 71%

"'H NMR (300 MHz, CDC13) & 8.1 (1H, d, J=9.18Hz), 8.1 (1H, d, J=10.98Hz), 7.70 (1H, t, J=15.03 Hz),
7.3 (2H, t, J=14.49), 7.22 (2H, t, J=11.73 Hz), 7.0 (1H, d, J=7.68 Hz)

(58) —Chloro-3-(4-chloro-phenylamino)-[1,4]naphthoquinone®] A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)E diethylether 30mlol] <1 &9No] 4-chloronailine 5890
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[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]
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(6.6mmol), triethylamine 610ul<S 713t EFES ALoA 2447 FoF WHbA|Z7] L 7+ Sloll A
A, 3gES Ad I=ErETHY (hexanes:EtOAc=20:1)2 AAste] 3}7] 3}k 582 FA|EE= 3HsHE(NQ
58)& 53F3tt.

24 58
O

Cl Cl

=

& 8%

UH NMR (300 MHz, DMSO-d6) & 9.3 (1H, s), 8.0 (2H, d, J=8.04 Hz), 7.8 (2H, m), 7.3 (2H, t, J=8.79),
7.1 (2H, d, J=8.79 Hz)

(59) 2-(4-Bromo-phenylamino)-3-chloro-[1,4]naphthoquinone®] A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlell =91 &9o 4-Bromoaniline 1.14g
(6.6mmol), triethylamine 610S H7Islth. EFES H-20A 2427 &<t AWEAIF) a0 7H9E holl A SHEA]
A, 3ES 249 A2vrtE Y] (hexanes:EtOAc=20:1)E AAEe] 3s}7] Fsh2 592 FA|H= 3gE(NQ
59)& TS5t

3}3}4] 59

Cl Br

= p

TE: 67%

''H NMR (300 MHz, CDC13), 7.76 (td, 1H), 7.70 (td, 1H), 7.6 (b, 1H), 7.45 (d, 2H), 6.94 (d, 2H)

(60) 2-Chloro-3-(2-hydroxy-ethylsulfanyl)-[1,4]naphthoquinone® A%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)<& diethylether 30mlol] =91 8o 2-mercaptoethanol 463 0
(6.6mmol), triethylamine 610p02 7}l E3}ES HA-2oA] 24A7F BQF wHkA]Z] 3L 749} ShellA] S

Zu. stEs Ay AZvEIY T (hexanes:Et0Ac=20: DE AASI d17] 818t2 602 ®AIH = 3HgE(NQ

60)= =3ttt
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[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

SIHES 10-2014-0105413
#1814 60

Cl

/\/OH
S

& 58%

'H NMR (300 MHz, CDC13) & 8.12 (1H, dd, J=7.68 Hz), 8.06 (1H, dd, J=7.68 Hz), 7.47 (2H, m), 4.53
(2H, t), 3.27 (2H, t)

(61) 2-Chloro-3-(4-chloro-benzothiazol-2-ylamino)-[1,4]naphthoquinone®] A%
2,3-Dichloro-1,4-napthoquinone 1g (4.4mmol)<S diethylether 30mlol =<l 8o 2-mercaptoethanol 1.22g
(6.6mmol), triethylamine 610ul<s H7}3IATE. EFES Ao|A] 24417t &QF WA 7oL 74E Sl A SHA]
A, 3tES ZAY a=2ntE T3 (hexanes:EtOAc=20:1)% AAsle] 3}7] 3tk 612 FEA|EH = 3HHE(NQ
61)S 533t

3}e}4] 61

Cl

A

N
H

5 :76%

" H NMR (300 MHz, CDC13), 7.66-7.74 (m, 2H), 7.31 (b, 1H), 6.92 (dd, 1H), 6.65-6.74 (m,2H)

(62) 2-Chloro-3-(4-chloro-benzothiazol-2-ylamino)-[1,4]naphthoquinone®] A

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlo] =91 &l amino benzothiazole
7

o 2-
o

0.99g (6.6mmol), triethylamine 610ulS 715ttt EFES Ao A 24A17F Bt WAl 7]aL 739t Slell A
SIA . 3EES AY I=2vtE Y (hexanes:EtOAc=20:1)2 AA|3}e] sl7] 38k 6282 FAHE= 33
E(NQ 62)& 533ttt

5914 62

P

N
H
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[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

ZIHSd 10-2014-0105413

5 :76%

" H NMR (300 MHz, CDC13), & 8.0 (2H, m), 7.6 (2H, m), 6.8 (1H, m), 6.7 (2H, m), 6.6 (1H, s), 6.4 (1H,
d, J=8.04 Hz)

(63) 2-Chloro-3-(4-chloro-benzothiazol-2-ylamino)-[1,4]naphthoquinone®] A=
2,3-Dichloro-1,4-napthoquinone 1lg  (4.4mmol)S  diethylether  30mlol] <1 &  2-Amino-6-
methylbenzothiazole 1.08g (6.6mmol), triethylamine 610u0S 713l tt. E3ES A4 244 7F Sk W
WAl 713 23E shellA] SZAIF T stES AY A2vEa8]9] (hexanes:Et0Ac=20:1)2 AAste s}7] 3}st
2 63% A HE SHEE(NQ 63)S 5383t
23544 63

Q

cl
CHy

A

5 :76%

" H NMR (300 MHz, CDC13) & 8.0 (td, 2H), 7.6 (td, 1H), 6.6 (3H, m), 6.3 (d, 1H), 2.1 (S, 1H)

(64) 2-Chloro-3-(7-methyl-benzothiazol-2-ylamino)-[1,4]naphthoquinone®] Az

2,3-Dichloro-1,4-napthoquinone 1lg  (4.4mmol)S  diethylether 30mlol] <1  &o]  2-amino—4-
methylbenzothiazole 1.08g (6.6mmol), triethylamine 610u0S 713l tt. E3ES A4 244 7F Sk W
WA 7)o 7kl Sholl A FHA AT, HFES Ay ARvE 1Y (hexanes:EtOAc=20:1)& AA st s}7] 3}8t
2 642 FAIEE E(NQ 64)S 58I

51914 64

Cl

/NL
N 8 CH;

5 :76%

' H NMR (300 MHz, CDCI3) & 8.0 (2H, d, J=6.24Hz), 7.6 (2H, m), 6.70 (3H, m), 2.1 (3H, s)

(65) 2-Chloro-3-(6-ethoxy-benzothiazol-2-ylamino)-[1,4]naphthoquinone®] #|%

2,3-Dichloro-1,4-napthoquinone 1lg (4.4mmol)S diethylether 30mlell =<1 &9No] 6-Ethoxy-benzothiazol-2-
ylamine 1.28g (6.6mmol), triethylamine 610u0L FH7}3tHt. EAEL A oA 24A17F =9 wWA7|a 7+
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[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

ZIHSd 10-2014-0105413

A ZdA AT, 3EES A IZEutE 189 (hexanes:EtOAc=20:1)& AA|sto] s17] 332 652 FA|
Kel

QOCH2CH3z

5 :176%

"' H NMR (300 MHz, CDCI13) & 8.0 (td, 2H), 7.6 (td, 1H), 7.6 (td, 1H), 6.60 (b, 1H), 6.3 (s, 3H), 3.8-
3.9 (m, 2H), 1.3 (m, 3H)

AN 2: 37 BFR MARF S st

A 1A e FEAl stgEEe] xR tate] dxadrt AdEAE RAEITE ol fla Al
19] F=A FFEES vMZFA C. marina, H. akashiwo, C. polykrikoides, <} M. aeruginosa, A. flos-
aquae, C. meneghiniana, D. tertiolecta, ® D. salina ZFS°] tate] A 2 FAS A8 Ao 9=
g AT, &, vAZRFE dE ZF eSS A T, A7 Azl sgEEd 98] 2R/ Aol
A== LCx(Lethal concentration 50%) #he SATo=2A AT, vAXRFEE 2 9 %

4 A= Microcystic aeruginosa, Anabaena flos-aquae, Cyclotella meneghiniana®t who]ot]d AAteS 713

Dunaliella tertiolecta, Dunaliella salina & AF-83FSit}.

WA, 7] ZRES G Bohad Al 20T L5 R Wo| Y 2ANA WFtgon, MARE FYA
oA AREEIL Q= AHof=e] {/2u]AE oJFHsle] ARESSITH(Guillard RRL and Keller MD. Culturing
dinoflagellates. In: Spector (Ed.), Dinoflagellates. New York: Academic Press; 1984, 391442).

A7 MgE 72 MARFES 249 EYoER &1 the, 2FEC AF ARV ds W, AAlA 1A FA
#5079 3EgES 7zt Hx=¥WE(0.05, 0.1, 1, 2, 5, 10, 20, 50, 100 uMe] ¥%) Z} zFo AHzs
T, 397 sl old gEToRE SHES Ausd ge T2 St WY oF, 2 27
M FEDEE Burker Tukr hemacytometerE o]&3le] SAH3IPom | LCpats 43T, 5% 2 AxE Hudd
T AE MR TS A A7E 3] % 1 9 vfolagA QS iR mMzRel B ¥ A¥E %
26 LhERRSLT)
# 1
LCso
NO . :
Microcystic Anabaena Cyclotella
aeruginosa flos—aquae meneghiniana
NQO1 >2 0.54 >5
NQ02 >2 0.54 >5
NQO3 >2 >5 >5
NQO4 >5 >5 >5
NQO5 2.21 0.75 >5
NQO6 1.33 0.57 >5
NQO7 >2 0.94 >5
NQO8 1.54 0.66 >5
NQ09 0.36 0.99 >5
NQ10 0.91 1.56 >5

_55_



ZIHS3d 10-2014-0105413

NQ11 >5 X
NQ12 X X
NQ13 >2 0.6 >5
NQ14 1.7 0.67 >5
NQ15 0.57 0.69 >5
NQ16 1 0.41 >5
NQ17 >2 0.41 >5
NQ18 >2 0.35 >5
NQ19 >2 0.43 >5
NQ20 2 0.42 >5
NQ21 0.62 0.42 >5
NQ22 1.63 0.65 >5
NQ23 0.27 0.21 >5
NQ24 0.8 0.28 >5
NQ25 0.62 0.6 >5
NQ26 >2 0.55 >5
NQ27 >2 0.4 >5
NQ28 >2 0.55 >5
NQ29 >2 0.28 >5
NQ30 0.27 0.19 >5
NQ31 >2 >1 >5
NQ32 >2 >1 >5
NQ33 0.83 0.16 >5
NQ34 1.4 0.1 >5
NQ35 4.03 0.73 >5
NQ36 0.26 0.15 >5
NQ37 2.12 >5 >5
NQ38 X 2.63 1.16
NQ39 1.90 >5 >5
NQ40 >5 0.65 >5
NQ41 X X X
NQ42 1.5 0.58 >5
NQ43 0.8 1.45 1.54
NQ44 0.7 0.12 0.72
NQ45 1.15 1.46 1.69
NQ46 0.35 0.62 0.5
NQ47 0.39 0.21 0.39
NQ48 >5 4.64 3.49
NQ49 1.3 0.19 1.49
NQ50 1.49 >5 0.87

NQ51 0.51

NQ52 0.27

NQ53 0.26

NQ54 0.51

NQ55 0.20

NQ56 0.44

NQ57 >5

NQ58 1.6

NQ59 4.39

NQ60 <0.1

NQ61 0.44

NQ62 1.60

NQ63 2.54

NQ64 0.61

NQ65 0.37
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[0529]

[0530]

#£ 2

NO LCso
Dunaliella salina(uM) Dunaliella tertiolecta(uM)
NQO1 |0.89444 1.8345
NQO2 |>5 >5
NQO3 |>5 >5
NQO4 |>5 >5
NQO5 | >5 >5
NQO6 |0.24 0.13
NQO7 |>5 >5
NQO8 |>5 >5
NQO9 | x X
NQ10 |>5 >5
NQ11 |x X
NQ12 [x X
NQ13 |>5 >5
NQ14 |>5 >5
NQ15 |0.6005 0.8467
NQ16 [x X
NQ17 |>5 >5
NQ18 |>5 >5
NQ19 ]10.188 0.304
NQ20 [x X
NQ21 | x X
NQ22 |>5 >5
NQ23 | x X
NQ24 |0.575 0.463
NQ25 |0.0942 0.198
NQ26 [x X
NQ27 |>5 >5
NQ28 |x 3.3
NQ29 10.178 0.165
NQ30 |>5 >5
NQ31 | x X
NQ32 |1.343 0.939
NQ33 |>5 >5
NQ34 |0.587 0.143
NQ35 10.718 0.347
NQ36 |0.28 0.171
NQ37 |4.58 >5
NQ38 |0.35959 0.3655
NQ39 |>5 0.54152
NQ40 |2.5746 2.3677
NQ41 |x X
NQ42 [x X
NQ43 |2.8492 0.249099
NQ44 [0.115 0.2044
NQ45 |1.5018 1.7518
NQ46 |0.15179 0.199
NQ47 10.15179 0.2382
NQ48 |1.4847 2.8159
NQ49 10.755 0.9084
NQ50 |1.30104 0.55505
T L) UERd vpeb o], ® wel we 50/0e) SHEES wAxFEd o
S o) Asw H ¥ une) B FEAROR TPshs 2B Hx

10-2014-0105413
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