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~SCHy-, -CH,S-, -OCFs-, -CF0-, -SCF, —-SF.0-, ~CF.CH, -CF.CF-, -CH=N-, -N=CH-, -N=N-, —-CH=CR'-,

~CY'=CY'-, -C=C-, -CH=CH-C00-, -0CO-CH=CH-, [t we) Agolth, o714, A7 ¥ 2 V& 27 Sgson

—~

SH, -F, -Cl, -ON, Ei -R'o]a, 471 R L R 22t BY8om - £ gas 1 WA 129 2ot}
2]

aar, 47] kA 1604 m B e AR ZAY bE e 7P ¢ e, 44 =

o]tk o71A, 7] m EE nol 2 oAeld, B o] wHEEE —(D-G)- EE ~(G-D)- 9 7z} W whel= A

- - = - 1 1 2 2 2
Adem, 47 H544 1014 944 g 1F L-06) 18 D D), 18)e 247 seges
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aelm, 4] B oAl o4 tsEdol wi OLED Ao tsdold] 94 BE, AY 24, W 3
A WE, A AR, Aokt mge Sol AgE k. 53, 47 248 A8l Y4 B3 oA
2 OLED $4o] txBelolo] A8 A%, 9¥gol o8k thiol Aashy & glo] uu Mg AP 7

yigel g
B oae mE o 3 EbY SeES FE e THA, 3 =44l 9 3 oAl Aes

A we,
8e 7h7h L wge] TE oSo] W o g P4 HgEel G4l B schened TE 2

g2 5] AT FAF hE
olsh, FAH ANAEL Fal, wdel A4 % wHE ek S Az Bk, o, oed AAdE
o we] AR AAE Rl Bahsiel, olo] ola wwe] AW FAAE AL ohuh,

An-NOD-LC-1

% 1o JERH schemeol wet thEd 22 WO R AY] SMekE An-NOD-LC-15 /3SH3iTh.
Dry CH)Cl, (10 ml)o] 1,4-dihydroxyanthraquinone (2.00 g, 8.33 mmol), trans—4-pentylcyclohexane-

carboxylic acid (4.13 g, 20.8 mmol), ™ 4-(dimethylamino)pyridinium/tosylate (DMAP-TsOH, 736 mg, 2.50
mol)7} &af¥ A4S Fn|atd. A7) Aol dry CHCly (9 ml)el N, N'-dicyclohexylcarbodiimide (DCC,
4.29 g, 20.8 mmol)7} &3l &Ng AUt Whg EFES AR SholA v wukEAT. 1 & A
S eSS qyeigin, d34ds 55T, w582 HEHSo |2 FA(THR) O S3Edxn Wedas
o HAHe e wtAol mA (FFE An-NOD-LC-1; 4.32 g, F& 86% m.p. 151.8TC, 172.4C)=
do A

' ONMR (400 MHz, CDCl;, EF&EZ TMS) & (ppm): 8.16 (dd, 2H, J, = 6.8 Hz, J, = 4 Hz), 7.73 (dd, 2H, J;

5.6 Hz, J, = 3.2 Hz), 7.37 (s, 2H), 2.70 (tt, 2H, J, = 10.8 Hz, J; = 3.2 Hz), 2.33 (bt dt, 4H, J/

10.8 Hz, J, = 4.8 Hz), 1.93 (br dt, 4H, J; = 10.8 Hz, J, = 4.8 Hz), 1.66 (dq, 4H, J, = 13.2 Hz, J, = 3.2
Hz), 1.38-1.21 (m, 18H), 1.05 (dq, 4H, J; = 13.2 Hz, J, = 3.2 Hz), 0.90 (t, 6H, J = 7.2 Hz).
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[0106]

[0107]

[0108]
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AAld 2

An-NOD-LC-2

gk 1o)4 B R B¢ 9ol ol Aol =E AR An-NOD-LC-25 TR T YoM, ofule] wFHA
Aol W= neld stol Aash wAASH = JAo] o} weAe] HolA: Ao vehgtt, ol of
2, AAd 13 728 N N'-dicyclohexylcarbodiimide coupling mechanism & 2& A7) 3% An-NOD-LC-2=
FAsh7] oE it 2o ukel &= 2] YERd schemeol] wet 7] HEE An-NOD-LC-25 A3 3HQITE.
&

Dry CH.Cl,oll trans-4-pentylcyclohexane-carboxylic acid (485 mg, 2.45 mmol)7} SbS FH|ES .

clk2]
7] &Nl oxalyl chloride (525 mg, 4.14 mmol)E A 7}s}itt. of7]ol] 3 W2 N,N'-dimethylformamideE
bk &, AR StelA Wb EFES 2 A 59 sttt Whe=S  FF6He]  trans—4-
10

-, © ©
Rit, #7449l A §lo] ThE @Al AFESHATE

i)

pentylcyclohexanecarbonyl chloride (3&E An-5)%=

Dry CHCl, (10 ml)ell 1,4-diaminoanthraquinone (2.00 g, 8.39 mmol), trans-4-pentylcyclohexanecarbonyl
chloride % triethylamine (5.06 g, 50.0 mmol)o] &3a¥ &NE A2 FloA 5 A7k FotF wukslHt. vh&-
EYEL FERAT ctherz AHSQn. P HEdselmzFad] s HYdmL Aol
A wepMol uA (3HE An-NOD-LC-2, 2.56 g, S8 51%) & Oé%ﬂﬂr.

1H NMR (400 MHz, CDCls;, ¥+=E# TMS) 6§ (ppm): 12.55 (s, 2H), 9.16 (s, 2H), 8.27 (dd, 2H, J;, = 5.6 Hz,
Jy = 3.2 Hz), 7.81 (dd, 2H, J, = 6 Hz, J, = 3.2 Hz), 2.37 (tt, 20, J, = 12.4 Hz, J, = 3.2 Hz), 2.14 (br
d, 40, J = 11.6 Hz), 1.93 (br d, 4H, J = 11.6 Hz), 1.62 (dq, 4H, J; = 13.2 Hz, J, = 3.2 Hz), 1.39-1.2
(m, 18H), 1.05 (dq, 4H, J, = 13.2 Hz, J, = 2.14 Hz), 0.90 (t, 6H, J =6 Hz).

AAld 3

An-N OD-LC-3
% 39 YERA schemed] Wl tf&at & vhHo 2 Ay 3SR An-NOD-LC-3S A8t t).

[1] 3}3+E An-8 (2-methyl-1,4-dihydroxyanthraquinone)®] 3+

F)L

T YE=ZHAl(nitrobenzene)oll A AlCly (2.67 g, 20 mmol)e} W€ 3Jlo]=2FA+= (methyl hydroquinone,

ol)e] EFEL wEa1, 1 E3E] ophthaloyl dichloride (2.30 g, 10 mmol)& 3] 27}
Ay, 1 EFES Aeowm A3 T 0.2 N 244 SFgae

==

= A3 %]
TEAFG. Dol EEE2 Hed dHEs FEslt. Ropdl fU1sES MeS0,E HAx

1,24 g, 10 mm
ST, e
o
[e)

47}sto]
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A A w2 mA7 (38R An-8, 673 mg, 26%)S L UTH.

o
ofy

CPEREER SR e
WONR (400 MHz, CDCl,, ¥&%2 THS) &(ppm): 13.37 (s, 1D, 12.98 (s, 1D, 8.36 (m, 2H), 7.83 (n,
2H), 7.18 (s, 1), 2.39 (s, 3M).

1 83+E An-NOD-LC-39] 78

: 3} E An-8 (1.02 g, 4.0 mmol), trans-4-pentylcyclohexane-carboxylic acid (3}&&E An-2, 1.82 g, 9.20
mmol), % 4-(dimethylamino)pyridinium/tosylate (DMAP-TsOH, 353 mg, 1.20 mmol)E 7ZF% CH.Clyol =%t}.

AZ¥ CHCLol 52 N, N'-dicyclohexylcarbodiimide (DCC, 1.90 g, 9.20 mmol) &N& oo Z3Eo| #7}s)

EotE o uA) Ao A wwrE ATk, AAE N N'-dicyclohexyl ureaZ olFsle] A AR L, o
_ S

KN
SEARL. Pold AIEE Tl 59 F AEEdl SolEd A4S ~HAAY. Poly AHE
¥ wetd 1A (33E An-NOD-LC-3, 1.07 g, 44%, m.p. 178.9C, 179.7C)E LUt}

1H NMR (400 MHz, CDCls;, ¥<==2 TMS) & (ppm): 8.14 (dd, 2H, J, = 5.6 Hz, J, = 3.2 Hz), 7.71 (dd, 2H, J,
=6 Hz, Jo = 3.2 Hz), 7.25 (s, 20), 2.75 (t, 1H, J; = 12.4 Hz, J, = 3.6 Hz), 2.69 (tt, 1H, J; = 12 Hz,
Jo = 3.6 Hz), 2.33 (m, 4H), 2.29 (br t, 3H, J = 9.2 Hz), 1.93 (br d, 4H, J = 13.2 Hz), 1.85-1.61 (m,
4H), 1.35-1.00 (m, 4H), 0.90 (t, 6H, J = 6.8 Hz);

13C NMR (100 MHz, CDCls;, %24 TMS) & (ppm): 181.89, 181.43, 174.45, 173.86, 147.87, 146.94, 140.87,

133.75, 133.52, 133.44, 132.02, 131.83, 126.82, 126.72, 126.01, 124.34, 43.69, 43.57, 37.21, 37.00,
32.38, 32.16, 29.32, 28.83, 26.56, 22.70, 16.79, 16.71, 14.10;

IR (ZnSe) om 2956, 2917, 2843, 1757, 1674, 1592, 1449, 1327, 1272, 1256, 1211, 1165, 1128, 1089,
1031, 985, 927, 899, 817, 796, 722.

AN 4
S0

An-NOD-LC-4
5 49 YJERH schemed] wel t}&at 2o Wb o 2 Ay 3R An-NOD-LC-45 A8+ t).
1 3}3+E An-11 (6-methyl-1,4-dihydroxyanthraquinone)®] &H4d

AL AICL; (3.71 g, 27.8 mmol)$F NaCl (725 mg, 12.4 mmol) ZE3&Eo)| 4-methylphthalic anhydride (50
mg, 3.08 mmol), hydroquinone (374 mg, 3.40 mmol), Z¥]x X T-E AlICl; (1.50 g, 11.2 mmol)9] &3ES
el Hzbeigith. o] EFEL 220 T/HA ZFEET. Aeom A7 T OmLJ%SE*lﬁﬁﬂ,ml
TEHoZ AAHIAFY. o] HEEELS Y ofMHER FEHUY. FEolzl {752 NgSo,E AXFHUX

ofFE AT, dofXl ofHdE FHoko] Wb 1A (3HgHE An-11, 124 mg, 16%)S IAH.

I NIR (400 MHz, CDCl;, =42 TMS) & (ppm): 12.96 (s, 1H), 12.92 (s, 1H), 8.25 (d, 1H, J = 8 Hz),

8.15 (s, 1H), 7.67 (d, 1H, J =8 Hz), 7.31 (s, 2H), 2.56 (s, 3H).
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
[0130]
[0131]

[0132]

[0133]

[0134]

[0135]

[0136]
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[2] 8}3tE An-NOD-LC-49] 374

3% An-11 (124 mg, 0.49 mmol), trans-4-pentylcyclohexane-carboxylic acid (3% An-2, 222 ng,

1.12 mmol), = 4-(dimethylamino)pyridinium/tosylate (DMAP-TsOH, 44 mg, 0.15 mmol)E AZ% CH.Cl,ol =

k. AxH CHLCleol <l N N'dicyclohexylcarbodiimide (DCC, 231 mg, 1.12 mmol) &84S 9o Z3HE
S EEE2 A 2ol A awkE Q. A E N N'-dicyclohexyl urea® o ¥sle] AA P

1, ol S FEAZT. Polx FEL THRY 591 F weLe] "WolEy AL Fasit.  doxl

% 38 An-NOD-LC-4, 116 mg, 39%, m.p. 115.8C, 158.3C)= <rt}.

1::01'

{0
Ol'
ﬁ)ln 3-10

r_u
il
o
N

4
gl "
o
=)
v
ke
)
1=
k!
2

' NMR (400 MHz, CDCls;, ®=EZ TMS) & (ppm): 8.05 (d, 1H, 8 Hz), 7.94 (s, 1H), 7.52 (dd, 1H, J; = 6.8
Hz, J, = 1.2 Hz), 7.34 (s, 1H), 2.69 (tt, 2H, J; = 12 Hz, J, = 3.2 Hz), 2.49 (s, 3H), 2.32 (br d, 4H, J

= 11.2 Hz), 1.93 (br d, 4H, J = 12.8 Hz), 1.65 (br g, 4H, J = 13.2 Hz), 1.38-1.12 (m, 18H), 1.05 (ad,
4H, J; = 13.2 Hz, J, = 3.6 Hz), 0.90 (t, 6H, J = 6.8 Hz);

IR (ZnSe) cmili 2950, 2971, 2846, 1754, 1674, 1604, 1577, 1455, 1406, 1317, 1266, 1156, 1116, 1089,
973, 924, 850, 744.

AAld 5

g gy pe
Ollln-- IHIO
0 0 “C:Hyy

An-NOD-LC-5

%= 59 YERA schemeol] whal vz} e wHo g A 33HE An-NOD-LC-55 43319t}
[1] &}
: WlzAF (10.00 g, 72.4 mmol)¥} 1-bromo-moctane (33.6 g, 173.9 mmol)S 150 mLe] o€k =<l & KOH
(8.50 g, 166.5 mmol)S 3] H7lelqlet. o] whg E3FES 24 AZF St SFEAT. o] EFES FFA
A L TAE Fo 5. o] L2 10% FAF FEAom g ATE. dojR A HAES AE F
kel A ARt shbA A (SHE An-12, 7.37 g, 44%9)E ATt

& An-12 (p-octyloxybenzoic acid)®] 34

HONR (400 MHz, CDCl;, E==4 TMS) & (ppm): 8.05 (d, 2H, J = 14.8 Hz), 6.93 (d, 2H, J = 14.4 Hz),

4.02 (t, 2H, J=6.4 Hz), 1.81 (qu, 2H, J = 6.8 Hz), 1.50-1.40 (m, 2H), 1.40-1.25 (m, 8H), 0.89 (t,
3H, J=6.8 Hz).

1 3l3tE An-NOD-LC-59 &43

1,4-Dihydroanthraquinone (2.00 g, 8.33 mmol), 3}gE= An-12 (5.21 g, 20.8 mmol), 2
(dimethylamino)pyridinium/tosylate (DMAP-TsOH, 736 mg, 2.50 mmol)E AZF CHClol =k, A%

CH,Clooll =21 N,N'dicyclohexylcarbodiimide (DCC, 3.94 g, 20.8 mmol) &ML Lo EgE AH7lstsitt.

i A

HEe E3E0 ukx] AbLo A wHlE T, AAE N N'-dicyclohexyl urea® o] ¥dlo] AASG L, ofyHie
FEAAT. AR JAELS THF] =91 £ dgh&o] "HolEy S Fds1%e. dozl HHAES A2 +
e = A (3E An-NOD-LC-5, 2.79 g, 47%, m.p. 207.7°C, 212.4C)E A}

I NMR (400 MHz, CDCl;, =4 TMS) &6 (ppm): 8.25 (d, 4H, J = 8.8 Hz), 8.12 (dd, 2H, J; = 6 Hz, J, =
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[0148]

ZIHSd 10-2016-0096450

3.2 Hz), 7.69 (dd, 2H, J; = 6 Hz, J, = 3.2 Hz), 7.59 (s, 2H), 7.04 (d, 4H, J = 8.8 Hz), 4.08 (t, 4H, J

6.4 Hz), 1.85 (qu, 4H, J = 7.2 Hz), 1.50 (br qu, 4H, J = 7.2 Hz), 1.45-1.16 (m, 16H), 0.91 (t, 6H, J
7.2 Hz);

13(3 NMR (100 MHz, CDCl;, ¥E==4 TMS) & (ppm): 181.60, 164.91, 163.78, 148.67, 133.99, 133.45, 132.73,

131.32, 127.02, 126.57, 121.44, 114.51, 68.41, 31.92, 29.44, 29.35, 29.20, 26.10, 22.78, 14.24;

IR (ZnSe) e 2919, 2839, 1744, 1673, 1601, 1584, 1512, 1468, 1317, 1250, 1219, 1170, 1076, 1041,
894, 836, 756, 716, 685.

A]A]oﬂ 6

papes e
O|||||--@ @--IIIIO\
0 o) CiaHos

An-NOD-LC-6

&= 6ol YERA schemeol]l whe} vh53} 22 W oR A7) SE An-NOD-LC-6& AT

[1] 3}&E An-13 (p-dodecyloxybenzoic acid)e] A
=

: WlZ4F (10.00 g, 72.4 mmol)Z} 1-bromo-n-dodecane (43.3 g, 173.9 mmol)S 150 mLe] o gh2of &l &,
KOH (8.50 g, 166.5 mmol)S 3] #7718t o] vbg EFHELS 24 A7F st SF¥Qlth. o *?_:H%’% 5
FAA 4 2AE = 5ok o] &AL 106 A FEAoRE sHdstEATE. dojzl A AHdES AE
T ollghgol A AAAst] Sk A (3}9hE An-13, 13.84 g, 62%)E LU,

I NMR (400 MHz, CDCl;, %= T™MS) 6 (ppm): 8.05 (d, 2H, J = 8.8 Hz), 6.93 (d, 2H, J = 8.8 Hz), 4.02

(t, 2H, J =6.4 Hz), 1.81 (qu, 2H, J = 6.8 Hz), 1.50-1.40 (m, 2H), 1.40-1.25 (m, 16H), 0.88 (t, 3H, J
=6.4 Hz).

1 33HE An-NOD-LC-621 34

1,4-Dihydroanthraquinone (2.00 g, 8.33 mmol), 3}E An-13 (5.87 g, 19.1 mmol), % 4-
(dimethylamino)pyridinium/tosylate (DMAP-TsOH, 736 mg, 2.50 mmol)E AZF CHClol =dck. HAx=

CHClool 391 N, N'—dicyclohexylcarbodiimide (DCC, 3.94 g, 19.1 mmol) &ML <oro] E3t&o| #7}stgltt.

W EHES WA oA wwHt. A4E NAN-dicyclohexyl urea® ojetel AAsNm, olstel
FHEAZAG. ol FoIBL T 3¢ F vjego] BolEe AAS FASAG. dojW FAEL AR T
e kA A (33HE An-NOD-LC-6, 3.80 g, 56%, m.p. 187.4C, 207.2C)E 4dH.

' NMR (400 MHz, CDCl;, %F=2 TMS) 6 (ppm): 8.25 (d, 4H, J = 8.8 Hz), 8.12 (dd, 2H, J; = 6 Hz, J,
3.2 Hz), 7.69 (dd, 2H, J; = 6 Hz, J, = 3.2 Hz), 7.52 (s, 2H), 7.04 (d, 4H, J = 8.8 Hz), 4.08 (t, 4H

~

6.4 Hz), 1.85 (qu, 4H, J = 7.2 Hz), 1.50 (br qu, 4H, J = 7.2 Hz), 1.45-1.16 (m, 32H), 0.89 (t, 6H
7.2 Hz);

~

13(3 NMR (100 MHz, CDCl;, ®E2 TMS) 6 (ppm): 181.62, 164.92, 163.79, 148.68, 134.02, 133.47, 132.74,

131.32, 127.04, 126.60, 121.46, 114.53, 68.42, 32.04, 29.79, 29.77, 29.73, 29.70, 29.50, 29.48, 29.21,
26.11, 22.81, 14.26;

_.1 8 —



[0149]

[0150]

[0151]

[0152]
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[0154]

[0155]
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IR (ZnSe) e 2952, 2911, 2841, 1736, 1676, 1606, 1581, 1464, 1318, 1277, 1252, 1169, 1078, 1040,
1017, 1005, 894, 865, 840, 808, 751, 723, 682.

Al ;\] Oﬂ] 7

<

= 791 YEFA schemedl Wl v e oz AY] 3EE An-NOD-LC-7S EA 3.

1 3¢% An-14 (ethyl p-hydroxybenzoate)2] &4
: 4-Hydroxybenzoic acid (5.00 g, 36.2 mmol)E 90 mL o gh-&of &2l 3 of7]d F5HH 0,50, 44&S HolE
Ak, o] ¥hg E}ELS WA FRHAT. WREES A7 Ad F FFAIZT. Dol &S CHCLzel
f+71%< anhydrous Na,SO,2 7133}al o

17 g, 86%)E AUY. IR A= o AASA &

Sie
r o
o
M
oo
12
o
—
(e
=
w
o
=
oy
=}
=3
=
o
-
o
(e}
jom]
=4
D
oo
O
o
%
2
v}

Hek -, ofRds FFAA A4 1A (3E An-14,
A weS skl

'H NIR (400 MHz, CDCl;, ®==4 T™MS) 6 (ppm): 7.96 (d, 2H, J = 6.8 Hz), 6.87 (d, 2H, J = 6.8 Hz), 5.95
(br s, 1), 4.35 (q, 2H, J=7.2 Hz), 1.38 (t, 31, J=7.2 Hz).

2] 38E An-15 (ehthyl p-(2-ethylhexyl)oxybenzoate)2] A

T, KC0; (9.89 g, 71.5 mmol)E WAtk ®EE EFES 18 AR Fot dFHAG. =S AP F
AZ1aL ol " opAEle] ER Al W FEST. ol f7]5S NgSO,2 Axd F sFAZY. HY A=RnE
0: -15,

3 (Si0,, Hexanes:EtOAc = 10:1)E E3] AAste] T2 oA (3gE 4 5.21 g, 60%)< <tt.

: 3}&E An-14 (5.17 g, 31.1 mmol), 3-(bromomethyl)heptane (6.01 g, 31.1 mmol)E 30 mL&] ol gk&ol =<l
15 e

O

10:1)

R = 0.49 (TLC, Si0O,, Hexanes:EtOAc

'HONMR (400 MHz, CDCls;, E==4 TMS) & (ppm): 7.98 (d, 2H, J = 9.2 Hz), 6.91 (d, 2H, J =10 Hz), 4.34

(q, 2H, J=7.2 Hz), 3.89 (dd, 2H, J =6 Hz), 1.74 (qu, 1H, J = 6.4 Hz), 1.54-1.30 (m, 11H), 0.95-0.89
(m, 6H).

] 3}8%E An-16 (p-(2-ethylhexyl)oxybenzoic acid)®] A

3.34 g, 12.0 mmol)E 31 mL & =1 3 7o KOH (2.02 g, 36.0 mmol)E A7}k
o ¥ EFES A FREAY. 9rgo] T4 = t
X N

JIENE
FABEL W FHC FEAoE WYL  doln AAE
[e2]

I NMR (400 MHz, CDCl;, ®T==2 T™MS) 6 (ppm): 8.05 (d, 2H, J = 8.8 Hz), 6.94 (d, 2H, J = 8.8 Hz), 3.91

(dd, 2H, J =5.6 Hz), 1.75 (qu, 1H, J = 6.4 Hz), 1.60-1.40 (m, 4H), 1.40-1.30 (m, 4H), 0.95-0.89 (m,
6H) .

[4] s3+& An-NOD-LC-7°] 373
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1,4-Dihydroanthraquinone (1.15 g, 4.79 mmol), 3= An-16 (3.00 g, 12.0 mmol), % 4-
(dimethylamino)pyridinium/tosylate (DMAP-TsOH, 423 mg, 1.44 mmol)E AZFH CHCLol =Adck. Ax=

CH,Cl,o =21 N, N'—dicyclohexylcarbodiimide (DCC, 2.48 g, 12.0 mmol) £NS oFo] E3Zo| 2 7}5l9t),

b2 WA doll A wnks gl Al N NV'-dicyclohexyl ureas ojIste] AAS AL, ofgpelS

(e}

o

ARG, Aol QAT Tl ol F ekl Welmel JuE AL, Aol Jaw 2 Ae
An-NOD-LC-7, 2.40 g, 71%, m.p. 206.3C, 208.7C)E AU},

' NMR (400 MHz, CDCls;, EF=4 TMS) & (ppm): 8.25 (d, 4H, J = 8.8 Hz), 8.12 (dd, 2H, J; = 6 Hz, J, =
3.6 Hz), 7.69 (dd, 2H, J, = 5.6 Hz, J, = 3.2 Hz), 7.59 (s, 2H), 7.05 (d, 4H, J = 8.4 Hz), 3.97 (dd, 4H,
J=6Hz), 1.79 (qu, 2H, J =6 Hz), 1.60-1.40 (m, 8H), 1.42-1.26 (m, 8H)., 0.98-0.83 (m, 12H);

13C NMR (100 MHz, CDCl;, ®=E2 TMS) 6 (ppm): 181.64, 164.95, 164.05, 148.69, 134.01, 133.45, 132.73,

131.33, 127.05, 126.60, 121.40, 114.57, 70.83, 39.36, 30.56, 29.16, 23.91, 23.15, 14.23, 11.22;

IR (ZnSe) e 3075, 2955, 2854, 1749, 1736, 1676, 1606, 1581, 1464, 1404, 1325, 1277, 1255, 1220,
1166, 1081, 1043, 1021, 1005, 973, 891, 862, 840, 824, 808, 755, 720, 682.

Al ;\] Oﬂ] 8

(@]
(@]

Ojf

0

/vj/\ An-NOD-LC-8

% 8o WtEb schemeol] web Thed 22 WS | g3t An-NOD-LC-8& 3/dsk3itt.

9;

mmol) &&-Eo| 3-(bromomethyl)heptane (3.46 g, 17.9 mmol)E ZA7}3}3it}t. HFSE E3EL 80ToA ¥
HE itk E}ES F271A] A3 5 ol ofAHo|ER Al ¥l FE3UTE. HolX f71%S NgSOE XA
5 TEANAY. AY AZvtEad T (Si0,, Hexanes:EtOAc = 19:1)E B3 AAste] =gk oA (33

E An-17, 2.03 g, 72%)S At}

R; = 0.38 (TLC, SiO,, Hexanes:EtOAc = 19:1)

1H NMR (400 MHz, CDCls, E=FEZ TMS) & (ppm): 7.25 (s, 2H), 3.89 (m, 9H), 1.76 (qu, 2H, J = 6 Hz),
1.69 (qu, 1H, J =5.6 Hz), 1.58-1.38 (m, 10H), 1.38-1.25 (m, 14H), 0.95-0.87 (m, 18H).
] 3}gE An-18 (3,4,5-tris((2-ethylhexyl)oxy)benzoic acid)9] ¥4

D 3 E An-17 (2.03 g, 3.90 mmol)E oErE (6.3 mL)¥ & (1.3 mL)9 &3 &
20.5 mmo )—E— A7Fsk ek, Wb E3ES 9N SFEa, A4 AEg. &uE AAS
Bl = & HCI FEdoz AgSIAHT. o] F8ATS odE olAH o ER F

AZA 7 & w200, A9 a=zZetEad9 (Si0,, Hexanes:EtOAc = 19:1)E E3& A A5}

(33 An-18, 2.00 g, 101%)S A},
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Ry = 0.38 (TLC, Si0,, Hexanes:EtOAc = 19:1)

' NR (400 MHz, CDCl;, E=EZE TMS) & (ppm): 7.32 (d, 2H, 2H, J = 3.6 Hz), 3.96-3.90 (m, 6H), 1.76

(qu, 2H, J =6 Hz), 1.69 (qu, 1H, J = 6 Hz), 1.64-1.40 (m, 12H), 1.40-1.30 (m, 12H), 0.95-0.89 (m,
18H).

1 3}3t&E An-NOD-LC-89] &43

1,4-Dihydroanthraquinone (380 mg, 1.58 mmol), 3}&E An-18 (2.00 g, 3.95 mmol), 2 4-
(dimethylamino)pyridinium/tosylate (DMAP-TsOH, 140 mg, 0.47 mmol)E AZH CHLlol =Advk. dAxd

CH,CL,oll =<1 N, N'-dicyclohexylcarbodiimide (DCC, 815 mg, 3.95 mmol) &M <o) Z3H&o] AH7latict.

e EFEE A geold wuEdch. AR NN -dicyclohexyl wread Aste] AAsN, olsfos
FHAAT. Polxl Felwe TRl 9 ¥ vlege] Woj=e] AU FASAT. dojxl AWEE AR F
U ek aA (3E An-NOD-LC-8, 1.59 g, 83%, m.p. 80.4C, 97.6TC)E LT},

I NMR (400 MHz, CDCl;, ET=4 TMS) & (ppm): 8.16 (dd, 2H, J, = 6 Hz, J, = 3.2 Hz), 7.71 (dd, 2H, J, =
6 Hz, J, = 3.2 Hz), 7.61 (s, 2H), 7.51 (s, 4H), 3.99-3.95 (m, 12H), 1.57 (m, 6H), 1.56-1.40 (m, 22H),
1.40-1.31 (m, 26H)., 1.00-0.80 (m, 36H);

“C NMR (100 MHz, CDCly, ¥E2 TMS) & (ppn): 181.71, 165.09,

153.33, 148.73, 143.20, 134.14, 133.50, 131.29, 126,70, 123.50, 108.33, 76.10, 71.34, 40.75, 39.70,
30.66, 30.55, 29.43, 29.42, 29.23, 23.97, 23.77, 23.28, 23.22, 14.30, 14.24, 11.35, 11.33, 11.31,
11.27;

IR (ZnSe) cmili 2952, 2923, 2914, 2866, 2957, 1739, 1676, 1587, 1496, 1470, 1461, 1426, 1401, 1382,
1331, 1261, 1233, 1182, 1166, 1112, 1100, 1024, 1002, 970, 948, 865, 831, 799, 745, 717.

Az 1

AA e 1o wE FFE An-MOD-LC-1 (12 g) D RMMIO7 (8 g, MerckAl A AEAL 4 E3&E)8 &
(78.8 g)oll T3 2AES Fuslgith. AV 2AES, & 2 Wi &, =1A FugEde] =
COP IE 9] =E T o} C St Axste] N AL wgEHES Qi 1 &
5ol 200 mW/ciie] 318t TS Ao s HHF Ve ZAlete] A4 wigk JelE 1

o7 9 S Axs G

I

A7 YAk A& thal]l Axoscan (AxomatrixAl A|Z)S o] &alo] A=Z
HHow FAE A3, 5% #Ho=ZFH A4 #S et ] 2
n(450nm)/ An(550nm) = 0.99&2A, 47| 2 1] @& A4S wrEats= o o4 £ UehllE Aoz 199l
o}.

s;

Az 2

AAe 20 WE 3}FE An-NOD-LC-2 (12 g) 2 RMMO07 (8 g, MerckAl A|x AHEAF a4 =
(78.8 g)oll &3t =AAES TYta, o] AM83te] Az 17 53 W= At BES A=),
i

A7) 924 Dol 3] Axoscan (AxomatrixAl A|Z2)S o] &35t AFAA 43 &S SAHSIANH, oju =
HHoz FAE FAHsa, F£5% FoezFE A #E FEg. o dd, A A 252 A
n(450nm)/ An(550nm) = 0.9924, 7] 2] Io] w2 245 wHee o 33 228 Yelds Aoz gex9]
o}.
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Axoscan (AxomatrixA} A|Z)S o]&3le] A 93at S FHe)
HHow FAE ZFA4sta, 59 #Ho=FH A4 e Fech. o 4y, 3] =
n(450nm)/ An(550nm) = 0.99&2A, 47| 2 1o @& A4S vrEats= o 04 £ UehlE Aoz g9
o}

AN 4o WE 3}FE An-NOD-LC-4 (12 g) 2 RMMO07 (8 g, MerckAl A|x AHEAF A4 =
(78.8 g)oll &3t =AAES TYsta, o8& AF83te] Az 17 53 W= At BES A=),
o]

A7) 9=k —‘Q%Oﬂ 3] Axoscan (AxomatrixAl A|Z2)S o]&sle] AR Y= @S F4s1¥ o, ou =
HHow FAE A3, 589 #Ho=ZFH A4 #S FEo. o A, A AR 982 A
n(450nm)/An(550nm) = 0.992A], 7] 2 Id n& 21& wEse o 3 24 UEdE e R EIE
o}

AZx4 5

A e 5o wE 3= An-NOD-LC-5 (12 g) 2 RMM907 (8 g, MerckAl Az AHAEAF o
(78.8 g)oll &3t =AA=S TYsta, ol AMg3te] Alxd 17 FU3 o= 94t

A7) A=} %»‘1011 l&ll Axoscan (AxomatrixA} A|Z)S o] &35t AFAA 43 &S SAHSIARH, oy =
HHow FAE A3, 5% #Ho=ZFH A4 #S Fedo. o A, A A 982 A
n(450nm)/An(550nm) = 0.9924, A7) 2 Id & 24% wEstes o g BAS Yehgs Ao g g9
t}.

Az 6

AAe 6ol WE 3}FE An-NOD-LC-6 (12 g) 2 RMMI07 (8 g, MerckAl A|x AHEAF a4 =
(78.8 g)oll &3t =AAES TYsta, ol AM83te] Az 17 53 W= At BES A=A,

A7) At DB i) Axoscan (AxomatrixAl #|Z)S o]&3te] HFAQ YA #S FHIIF oW, oy =
HHoz FAE FHsa, 5% FoezFE A #E FEd. o dd, A A 252 A
n(450nm)/ An(550nm) = 0.9924 , A7) 2 Io] W& 2AS wEHes o abgd B8 Yehgs Ao g Fgelxg)
o}.

Axd 7

AAe 7o WE 3}FE An-NOD-LC-7 (12 g) 2 RMMO07 (8 g, MerckAl A|x AHEAF a4 =
(78.8 g)oll &3t =AAES TYsta, o8& AF83te] Az 17 T3 o= At BES A=A,

A7 13 HEo thal Axoscan (AxomatrixAl A|F)S o]8she] AFHl YAA}F S SAHEF o, oln &
HHoz FAE FHsa, F5% FoezRE A #E FEd. o Ad, A A 252 A
n(450nm)/ An(550nm) = 0.9924 , A7) 2 Io] W& 2AS wEHets o abd B8 Yehgs Aog g9
o}.

Alzd 8

Ao 8§ W& I}E An-NOD-LC-8 (12 g) 2 RMM9O07 (8 g, MerckAl AF AFEAF A Z3HE)S =Tl (78.8

_22_



[0208]

[0209]

[0210]

[0211]

ZIHSd 10-2016-0096450

g)oll &3 2AES Fv|stal, olE AMESle] Alxd 13 $US WHow AR AES AT

7] 9243 ol 8] Axoscan (AxomatrixAb A|Z)S o]&3te] A At #e SHINF o, ou =
HHow FAE FA4s, F5F HoZFE A4 e FEdd. o An, A AR 28 A
n(450nm)/ An(550nm) = 0.992 4, A7) 2 [o] W& 2AL w3t o a3 248 UedeE Aos shelyg]
o}

H R A ZS

}eHE An-NOD-LC-1& Z7V8kAl &3 20 g9 A7) RMM907S AH&3 AL AQeta, Az 13 543 Wygo=w
At 22 Axs).

47 944 AEol el Axoscan (AxomatrixAt AZ)E ol&atel AFAQl A ke A A},
n(450mm)/ An(550m) = 10724, 47 4 Io] we 24 BEelx Zajt 4 94 B4 tenle
CREL N
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