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Pharmacology

Competition binding analysis.All synthesized compounds were tested for theidinig

affinity and selectivity for each of the melatometeptor subtypes, MBnd MT, using
competition binding analysis. Briefly, cells exmi® the human Mior MT, melatonin
receptor (MT-CHO, MT,-CHO) were grown to confluence on 10 cm cell cd@tplates until
they reached approximately 80 percent confluenesat,tells were washed, lifted, and added
to tubes containing 80-100 pM

2-[**1]-iodomelatonin in the absence (total bindingpeesence of melatonin (1 fM topiM)

or the test compounds (1 pM tquM). The reactions were incubated for 1h at@5and then
terminated following the addition of cold Tris-H&blution (50 mM, pH 7.4) and filtered
through glass fiber filters (Schleicher and Schu&fiene, NH) saturated in polyethylenimine
0.5% solution (v/v). Radioactive counts were codnising a gamma counter. Data points
were fit by 1-site nonlinear regression analysiselolaupon the lowest residual sum of squares

(GraphPad Prism) and affinity constants) kalues were calculated.

BRET experiments.To investigate the effect of the compounds on ibkitminescence
resonance energy transfer (BRET), HEK293T celldsgén a 6-well plates were transiently
transfected with 30 ng of MARIuc or 250 ng of M7-Rluc and 0 or 200 ng of yellow
fluorescent protein (YFP) plasmids. For BRET dosaturation curves, HEK293T cells
seeded in 6-well plates were transiently transteatith 10 ng of MTE-Rluc or 100 ng of
MT2-Rluc and 10 to 2000 ng of yellow fluorescent pnot(YFP) plasmids.

Twenty-four hours after transfection, cells werseeded in 6-well plates diluted two fold.
Twenty-four hours after, cells were transferred iat96-well white Optiplate (Perkin Elmer
Life Sciences) at 100000 cells per well in PBS J+&hd then the BRET assay has been
performed.

The BRET measurement was initiated by adding ctedanin at a final concentration of 5
KM (diluted in PBS), and incubated for 5 minutelsei vehicle, melatonin or compounds are
added (1nM for the melatonin and 10uM for compodiaasl incubated for 10 minutes.
BRET measurements were performed with the Mithwasno/fluorometer (Berthold
Technologies). as described previously (TadagaHiutlor D, Gbahou F, Tschische P,
Waldhoer M, Bomsel M, Jockers R and Kamal M. Hurogiomegalovirus-encoded UL33
and UL78 heteromerize with host CCR5 and CXCR4 inmgatheir HIV coreceptor activity.
(Blood, 119: 4908-4918, 2012).



For BRET donor saturation curves, results are esgae as percentage of the BRET

maximum of each saturation curve. For the BRET erpnts with a single saturating

compound concentration, results are expressedresntage of the BRET amplitude obtained

between the lowest and the highest BRET valuedoh @xperiment, and normalized to the

vehicle.
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Fig 1. BRET donor saturation curves were generated veliis expressing different ratios of

the indicated BRET fusion proteins in the presesfoeehicle or compoundkl, 12 or 13

(10pM).



Chemistry

General Methods Melting points were determined using a capillanelting point
apparatus (Gallenkamp, Sanyo) and are uncorreCdmn chromatography was carried out
on silica gel 60 (0.063—0.200 mm) obtained from dkeA Bruker AV-400 spectrometer was
used to obtaifH NMR (400 MHz) and**C NMR (100 MHz) spectra respectively. Proton
chemical shifts are referred to signals of CH(.26 ppm), DMSQds (2.50 ppm), and
methanold, (3.31 ppm). Coupling constantd yalues) are given in hertz (Hz). Carbon
chemical shifts are referred to CRQY7.16 ppm), DMSQ¥k (39.52 ppm), and methandj
(49.00 ppm) The NMR resonances were assigned bysnea HH-COSY, and HMQC
experiments. El mass spectra were determined anragen MAT 8200 spectrometer. ESI
mass spectra were determined on an Agilent 1100si$$&ms. Elemental Analysis were
performed by the microanalytical section of thetitnge of Inorganic Chemistry, Wirzburg
University. All reactions were carried out under aigon atmosphere. All chemicals were

purchased from commercial suppliers and used djreathout any further purification.

Methyl 2-(3-(2-Acetamidoethyl)-5-methoxy-1H-indol-tyl)acetate (1a)

A solution of melatonin (200 mg, 2.15 mmol) in ddMF (3 ml) was added dropwise to a
stirred suspension of sodium hydride (33 mg of &l8persion in mineral oil, 0.83 mmol) in
dry DMF (5 ml) at 0 °C. After stirring at 0 °C f&0 min, methyl 2-bromoacetate (0.36 ml,
3.87 mmol) was added, and stirring was continuemt 4f hrs at room temperature. The
reaction mixture was poured into ice/water and astéd with ethyl acetate (5x10ml). The
organic phases were combined, washed with bringeed dover sodium sulphate, and
concentrated under reduced pressure. The residge pudfied by silica gel column
chromatography (chloroform/methanol/25% ammonia1@Q) to givela (135 mg, 52%) as
a pale yellow solid. mp 10%. §4 (400 MHz, CDC}) 1.92 (3H, s, Me), 2.91 (2H,1,6.7, Ar-
CHy), 3.56 (2H, m, Ar-CHCH,), 3.72 (3H, s, Me), 3.83 (3H, s, Me), 4.76 (2HNsCH,),
5.72 (1H, br s, NH), 6.95 (2H, m, H-2, H-6), 7.aH( d,J 2.3, 4-H), 7.09 (1H, d] 8.9, 7-H).

dc (100 MHz, CDC}J) 23.3, 25.1, 39.6, 47.7, 52.5, 52.9, 55.9, 1010B.9, 112.49, 112.51,
127.1, 128.5, 132.3, 154.3, 169.1, 170.2. EI-MS 804.2 (M+, 23%), 245.1 (80), 232.1
(100), 186.1 (26).



2-(3-(2-Acetamidoethyl)-5-methoxy-1H-indol-1-yl) aetic acid (2a)

2M aqueous lithium hydroxide solution (10 ml) wakled to a stirred solution @& (135 mg,
0.44 mmol) in THF (50 ml). After stirring at roonerhperature for 48 hrs THF was
evaporated under reduced pressure. The residuedinasd with water (20 ml) and the
solution was acidified using 2M HCI. The product swextracted with dichloromethane
(5x10ml), the organic phases were combined, wastitd brine, and dried over N8O..
Evaporation of the solvent under reduced pressave the crude product (brown solid, 125
mg, 97%) that was used for the next steps withadhér purificationdy (400 MHz, MeOH-
ds) 1.90 (3H, s, Me), 2.88 (2H,1,6.8, Ar-CH,), 3.47 (2H, tJ 6.8, Ar-CH-CH,), 3.82 (3H, s,
Me), 4.69 (2H, s, N-Ch), 6.79 (1H, ddJ 8.8, 2.3, H-6), 6.97 (1H, s, H-2), 7.05 (1HJ®.3,
H-4), 7.15 (1H, d) 8.8, H-7).5; (100 MHz, MeOHd.) 22.6, 26.1, 41.2, 50.1, 56.4, 101.8,
111.1,112.5,112.6, 128.8, 129.8, 133.9, 155.8,3P7 175.39.

Ethyl 5-(3-(2-Acetamidoethyl)-5-methoxy-1H-indol-1yl) pentanoate (1b)

A solution of melatonin (300 mg, 1.29 mmol) in dDMF (2.5 ml) was added dropwise to a
stirred suspension of sodium hydride (51.6 mg 60% dispersion in mineral oil, 1.29 mmol)
in dry DMF (5 ml) at O °C. The mixture was stirratl0 °C for 30 min, ethyl 5-bromovalerate
(0.368 ml, 2.32 mmol) was added, and the resulingure was stirred at room temperature
for 6 hrs. The reaction mixture was poured intoveger and extracted with ethyl acetate
(5x10ml). The organic phases were combined, waslibdorine, dried over sodium sulphate,
and concentrated under reduced pressure. The exictss alkylating agent was removed by
extraction with hexane (5x10ml), and the residues vparified by silica gel column
chromatography (chloroform/methanol/25% ammonia1@Q) to givelb (270 mg, 58%) as
a pale brown solid. mp 61C. 5, (400 MHz, CDC}) 1.17 (3H, tJ 7.2, Me), 1.55 (2H, m, N-
CH,-CHx-CHy-), 1.78 (2H, m, N-CHCH,-CH,-), 1.87 (3H, s, Me), 2.22 (2H, 8, 7.3, N-
CH,-CH-CH,-CHy-), 2.86 (2H, tJ 6.8, Ar-CH>-), 3.49 (2H, m, Ar-CHCH3-), 3.79 (3H, s,
Me), 3.98 (2H, tJ 6.9, N-CH,-CH,-CH,-), 4.03 (2H, gqJ 7.2, O-GH,-CHj3), 6.05 (1H, br s,
NH), 6.84 (1H, dd,) 8.8, 2.3, H-6), 7.13 (1H, d,8.8, H-7), 6.85 (1H, s, H-2), 6.98 (1H, H,
2.3, H-4). ).5; (100 MHz, CDC}) 14.0, 22.1, 23.0, 25.0, 29.4, 33.5, 39.7, 455/7560.2,
100.5, 110.0, 111.0, 111.7, 126.0, 128.0, 131.8,6,3.70.1. 173.0

5-(3-(2-Acetamidoethyl)-5-methoxy-1H-indol-1-yl) patanoic acid (2b)

2M aqueous lithium hydroxide solution (10 ml) wakled to a stirred solution @b (272 mg,

0.75 mmol) in THF (50 ml). After stirring at roorerhperature for 48 hrs the solvent was
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evaporated under reduced pressure. The residuedivaied with water (20 mL) and the
solution was acidified using 2M HCI. The precipatsolid was extracted using ethyl acetate
(5x10 ml). The organic phases were combined andddover NgSO, followed by
evaporation of the solvent under reduced pressuggve the crude product (245 mg, 97%,
mp 106°C) that was used directly for the next steps withfomther purification.dy (400
MHz, CDCk) 1.57 (2H, m, N-ChCH,-CH,-),1.83 (2H, m, N-CHCH»>-CH,-), 1.90 (3H, s,
Me), 2.27 (2H, tJ 7.2, N-CH-CH,-CH,-CH-), 2.88 (2H, m, Ar-CH), 3.53 (2H, m, Ar-
CH,-CHy-), 3.82 (3H, s, Me), 4.02 (2H,3,6.5, N-GH,-CH,-CH,-), 5.90 (1H, br s, NH), 6.84
(1H, dd,J 8.8, 1.8, H-6), 6.88 (1H, s, H-2), 6.99 (1HJdL.8, H-4), 7.17 (1H, d] 8.8, H-7).

dc (100 MHz, CDC}J) 22.1, 23.1, 25.0, 29.5, 33.4, 40.0, 45.9, 5509.7, 110.2, 110.9, 111.9,
126.3,128.1, 131.7, 153.8, 170.1, 173.1.

General procedure for the synthesis of the bivaledigands 3-13.

EDCI HCI (1.2 -1.7 equivalents) was added to aedirsolution oRa or 2b (1 equivalent) in

in dry CHCl, (10 mL). After 10 minutes, the reaction mixturesn@oled using water-ice
bath, and a solution of the appropriate diaminaak@33-0.5 equivalents) in dry GEl, (5

mL) was dropwise added. After 1 hour, the coolirdhbwas removed, and stirring was
continued for 24 hours. The solvent was evaporateter reduced pressure and the residue
was purified by silica gel column chromatographingsethyl acetate/methanol 10:1.

N,N'-(Nonane-1,9-diyl)-bis{2-[3-(2-acetamidoethyl)-5-ntboxy-1H-indol-1-yl]-

acetamide} (3).Compound3 (45 mg, 19%) was obtained froga (200 mg, 0.69 mmol),
EDCI HCI (230 mg, 1.2 mmol), and 1,9-diaminonon@ mg, 0.34 mmol) as a pale yellow
solid. mp 159C. Found: C, 66.41; H, 7.50; N, 12.0%485sN¢O¢ requires C, 66.64; H, 7.74;
N, 11.96.64 (400 MHz, DMSOe€l) 1.14 — 1.26 (10H, m, 2 x HN-GHCH,-CH,-CH,-, HN-
CH,-CHy-CH,-CH,-CHy- CHy), 1.37 (4H, m, 2 x HN-CHCH,-CH,-), 1.79 (6H, s, 2 X Me),
2.75 (4H,tJ 7.4, 2 X Ar-CH-), 3.03 (4H, m, 2 x HN-8,-), 3.28 (4H, m, 2 x Ar-CRCH,-),
3.76 (6H, s, 2 x Me), 4.66 (4H, s, 2 x NH&CO-), 6.74 (2H, ddJ 8.8, 2.4, 2 x H-6), 7.04
(2H, d,J 2.4, 2 x H-4), 7.07 (2H, s, 2 x H-2), 7.19 (2H,J&.8, 2 x H-7), 7.87 — 7.99 (4H, m,
4 X NH). 3. (100 MHz, DMSO€) 22.6 (2 x Me), 25.1 (2 x Chl 26.3 (2 x CH)), 28.6 (2 x
CHy), 28.87 (1 x CH)), 28.95 (2 x CH), 38.3 (2 x CH), 39.1 (2 x CH)), 48.9 (2 x CH)), 55.4
(2 x Me), 100.6 (2 x CH), 110.4 (2 x CH), 111.0XZH), 111.3 (2 x C), 127.8 (2 x CH),
128.1 (2 x C), 131.8 (2 x C), 153.3 (2 x C), 16R4x CO), 169.0 (2 x CO). ESI-MS m/z
704.1 (M+HY, 726.0 (M+Na).



N,N'-(Decane-1,10-diyl)-bis{2-[3-(2-acetamidoethyl)-5-gthoxy-1H-indol-1-yl]-

acetamide} (4).Compound4 (40 mg, 16%) was obtained frofa (200 mg, 0.69 mmol),
EDCI HCI (230 mg, 1.2 mmol), and 1,10-diaminodecéfmg, 0.34 mmol) as a pale yellow
solid. mp 156'C. Found: C, 66.69; H, 7.62; N, 11.60408s¢N¢Os requires C, 67.01; H, 7.87;
N, 11.72.5y4 (400 MHz, MeOHed,) 1.21 — 1.51 (16H, m, 2 x HN-GHCH,-CH,-CH,- CH>-
CHy-), 1.92 (6H, s, 2 x Me), 2.92 (4H,X6.8, 2 x Ar-CH-), 3.20 (4H, tJ 6.7, 2 x HN-GH,-),
3.50(4H, t,J 6.8, 2 x Ar-CH-CH,-), 3.85 (6H, s, 2 x Me), 4.75 (4H, s, 2 x NHH&CO-), 6.84
(2H, dd,J 8.8, 2.4, 2 x H-6), 7.04 (2H, s, 2 x H-2), 7.1»(3, 2 x H-4), 7.19 (2H, d 8.8, 2

X H-7). 6; (100 MHz, MeOHd,) 22.7 (2 x Me), 26.2 (2 x Chl 27.8 (2 x CH), 30.3 (2 x
CHy), 30.3 (2 x CH), 30.5 (2 x CH), 30.8 (2 x CH), 40.4 (2 x CH)), 41.3 (2 x CH)), 50.3 (2

x CHy), 56.3 (2 x Me), 102.0 (2 x CH), 111.0 (2 x CH)311 (2 x CH), 113.8 (2 x C), 128.6
(2 x CH), 133.6 (2 x C), 155.6 (2 x C), 171.0 (£®), 173.3 (2 x CO). ESI-MS m/z 718.6
(M+H)*, 739.1 (M+Na).

N,N'-(Undecane-1,11-diyl)-bis{2-[3-(2-acetamidoethyl)-Bfnethoxy-1H-indol-1-yl]-
acetamide} (5).Compound5 (30 mg, 38%) was obtained frofa (200 mg, 0.69 mmol),
EDCI HCI (230 mg, 1.2 mmol), and 1,11-diaminoundec#20 mg, 0.11 mmol) as a pale
yellow solid. mp 156.8C. Found: C, 67.30; H, 7.87; N, 11.38;185gN¢Os requires C, 67.37;
H, 8.00; N, 11.5064 (400 MHz, MeOHd,) 1.17 — 1.34 (16H, m, 2 x HN-GFCH,-CH,-
CH,- CHy-), 1.39 — 1.48 (4H, m, , 2 x HN- GHCH,-), 1.89 (6H, s, 2 x Me), 2.89 (4H, 1,
6.8, 2 x Ar-CH-), 3.17 (4H, tJ 6.7, 2 x HN-GH,-), 3.46(4H, t,J 6.8, 2 x Ar-CH-CH,-), 3.82
(6H, s, 2 x Me), 4.72 (4H, s, 2 x NHz-CO-), 6.81 (2H, ddJ] 8.8, 2.3, 2 x H-6), 7.01 (2H, s,
2 x H-2), 7.08 (2H, dJ 2.3, 2 x H-4), 7.15 (2H, d1 8.8, 2 x H-7)6. (100 MHz, MeOHd,)
22.7 (2 x Me), 26.1 (2 x Chl 27.8 (2 x CH), 30.3 (4 x CH), 30.5 (1 x CH), 30.6 (2 x CH)),
40.4 (2 x CH), 41.3 (2 x CH), 50.3 (2 x CH), 56.3 (2 x Me), 102.0 (2 x CH), 111.1 (2 x
CH), 113.1 (2 x CH), 113.8 (2 x C), 128.6 (2 x CH30.3 (2 x C), 133.6 (2 x C), 155.5 (2 x
C), 171.0 (2 x C0O), 173.3 (2 x CO). ESI-MS m/z A3@M+H)", 754 (M+Na}.

N,N'-(Dodecane-1,11-diyl)-bis{2-[3-(2-acetamidoethyl)-Bhethoxy-1H-indol-1-yl]-
acetamide} (6).Compound6 (30 mg, 16%) was obtained froga (150 mg, 0.52 mmol),
EDCI HCI (173 mg, 0.9 mmol), and 1,12-diaminododec#50 mg, 0.25 mmol) as a pale
yellow solid. mp 159C. Found: C, 67.38; H, 7.88; N, 10.99;,850NsOs requires C, 67.72;
H, 8.12; N, 11.2864 (400 MHz, CDC}) 1.06 — 1.34 (20H, m, 2 x HN-GHCH2-CH,-CH-
CHy- CHy), 1.90 (6H, s, 2 x Me), 2.92 (4H,X6.8, 2 x Ar-CH-), 3.14 (4H, m, 2 x HN-85-),
3.55(4H, m, 2 x Ar-CH-CH,-), 3.85 (6H, s, 2 x Me), 4.68 (4H, s, 2 X \H&CO-), 6.87 (2H, s,
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2 x H-2), 6.90 (2H, ddJ 8.9, 2.4, 2 x H-6), 7.04 (2H, d,2.3, 2 x H-4), 7.13 (2H, d, 8.9, 2 X
H-7). 8¢ (100 MHz, CDC4) 23.3 (2 x Me), 25.4 (2 x CBi 26.6 (2 x CH), 29.1 (2 x CHj),
29.3 (2 x CH), 29.35 (2 x Chj), 29.36 (2 x Ch), 39.4 (2 x CH), 39.9 (2 x CH), 50.1 (2 x
CH,), 55.9 (2 x Me), 101.1 (2 x CH), 110.2 (2 x CH}J.219 (2 x CH), 113.6 (2 x C), 126.6 (2
x CH), 128.8 (2 x C), 131.8 (2 x C), 154.6 (2 x @€F8.2 (2 x CO), 170.1 (2 x CO). MS
(MALDI-TOF) m/z 746 (M+HY, 768 (M+Na}.

N,N'-(Hexane-1,6-diyl)-bis{5-[3-(2-acetamidoethyl)-5-rathoxy-1H-indol-1-yl]-
pentanamide} (7).

Compound? (59 mg, 16%) was obtained froab (100 mg, 0.30 mmol), EDCI HCI (100 mg,
0.52 mmol), and 1,6-diaminohexane (17 mg, 0.15 ma®k white solid. mp 15%. Found:
C, 67.48; H, 7.92; N, 11.12.,84s0NsOs requires C, 67.72; H, 8.12; N, 11.23. (400 MHz,
MeOH-dg) 1.20 — 1.34 (4H, m, 2 x HN-GHCH,-CH3-), 1.36 — 1.46 (4H, m, 2 x HN-CH
CH>-), 1.50 — 1.63 (4H, m, 2 x CO-GHKCH>-), 1.72 — 1.84 (4H, m, 2 x CO- GHCH,-CH,-),
1.91 (6H, s, 2 x Me), 2.15 (4H,1,7.3, COCH,-), 2.87 (4H, tJ 7.3, 2 x Ar-CH-), 3.09 (4H,
t, J 6.9, 2 x HN-GH,-), 3.43(4H, m, 2 x Ar-CH-CH,), 3.81 (6H, s, 2 x Me), 4.0H, t,J 6.8,

2 x N-CH,-), 6.78 (2H, dd,] 8.8, 2.3, 2 x H-6), 6.99 (2H, s, 2 x H-2), 7.05i(21,J 2.3, 2 x H-
4), 7.22 (2H, dJ 8.8, 2 x H-7)3; (100 MHz, MeOHed,) 22.7 (2 x Me), 24.4 (2 x CH 26.1
(2 x CH), 27.5 (2 x CH), 30.3 (2 x CH), 31.0 (2 x CH), 36.6 (2 x CH), 40.2 (2 x CH),
41.5 (2 x CH), 46.8 (2 x CH), 56.3 (2 x Me), 101.9 (2 x CH), 111.2 (2 x CH),214 (2 x
CH), 112.6 (2 x C), 127.6 (2 x CH), 129.8 (2 x €33.3 (2 x C), 155.1 (2 x C), 173.2 (2 x
CO), 175.7 (2 x CO). ESI-MS: m/z 768 (M+Na)

N,N'-(Heptane-1,7-diyl)-bi{5-[3-(2-acetamidoethyl)-5-methoxy-1H-indol-1-yl]petanamide} (8).

Compound8 (46 mg, 47%) was obtained frob (88 mg, 0.26 mmol), EDCI HCI (86 mg,
0.45 mmol), and 1,7-diaminoheptane (17 mg, 0.13 hama pale brown solid. mp 8€.
Found: C, 67.93; H, 8.16; N, 11.014386.NsOs requires C, 68.05; H, 8.23; N, 11.@¢.(400
MHz, MeOH-d,) 1.23 — 1.29 (6H, m, 2 x HN-GHCH,-CH,-, HN-CH,-CH,- CH,-CH,-),
1.38 — 1.46 (4H, m, 2 x HN-GHCH>-), 1.52 — 1.62 (4H, m, 2 x CO-GHCH,-),1.72 — 1.82
(4H, m, 2 x CO- ChCH»-CH-), 1.91 (6H, s, 2 x Me), 2.14 (4H, 1,7.3, COCH,-), 2.87
(4H, t,J 7.3, 2 x Ar-CH-), 3.09 (4H, tJ 7.0, 2 x HN-G1»-), 3.43(4H,, t,J 7.3 2 x Ar-CHy-
CHy), 3.81 (6H, s, 2 x Me), 4.0®H, t,J 6.9,2 x N-CH,-), 6.78 (2H, ddJ 8.8, 2.3, 2 x H-6),
6.99 (2H, s, 2 x H-2), 7.05 (2H, d,2.3, 2 x H-4), 7.22 (2H, d, 8.8, 2 x H-7)3. (100 MHz,
MeOH-d,) 22.7 (2 x Me), 24.4 (2 x CHl 26.1 (2 x CH), 27.8 (2 x CH), 29.9 (1 x CH),

8



30.3 (2 x CH), 31.0 (2 x CH), 36.6 (2 x CH), 40.3 (2 x CH), 41.5 (2 x CH), 46.8 (2 x
CHy), 56.3 (2 x Me), 101.8 (2 x CH), 111.2 (2 x CHJ214 (2 x CH), 112.6 (2 x C), 127.6 (2
x CH), 129.8 (2 x C), 133.3 (2 x C), 155.1 (2 x €J3.2 (2 x CO), 175.6 (2 x CO). ESI-MS:
m/z 782 (M+Na).

N,N'-(Octane-1,7-diyl)-big[5-[3-(2-acetamidoethyl)-5-methoxy-1H-indol-1-yl]petanamide} (9).

Compound (59 mg, 51%) was obtained fraab (100 mg, 0.30 mmol), EDCI HCI (100 mg,
0.52 mmol), and 1,8-diaminooctane (22 mg, 0.15 mmasla white solid. mp 11%. Found:
C, 67.99; H, 8.02; N, 10.48.48HssNsOs requires C, 68.37; H, 8.35; N, 10.8¢. (400 MHz,
DMSO-dg) 1.17 — 1.37 (8H, m, 2 x HN-GHCH,-CH,- CHy), 1.39 — 1.46 (4H, m, 2 X HN-
CH,-CHy-), 1.62 — 1.70 (4H, m, 2 x CO-GHCH»-), 1.77 — 1.81 (10H, m, 2 x CO- G{€H,-
CHy2-, 2 x Me), 2.04 (4H, t] 7.3, COCHy-), 2.75 (4H, tJ 7.3, 2 X Ar-CH-), 2.98 (4H, m, 2 x
HN-CH,-), 3.28(4H,, m, 2 x Ar-CH-CH,-), 3.76 (6H, s, 2 x Me), 4.0diH, t,J 6.7,2 x N-CH,-

), 6.74 (2H, ddJ 8.8, 2.0, 2 x H-6), 7.02 (2H, 4d,2.0, 2 x H-4), 7.10 (2H, s, 2 x H-2), 7.28
(2H, d,J 8.8, 2 x H-7), 7.70 (2H, m, 2 x NH), 7.92 (2H, 2x NH). &, (100 MHz, DMSO#l)
22.66 (2 x Me), 22.68 (2 x Gi 25.1 (2 x CH), 26.4 (2 x CH), 28.7 (2 x CH), 29.1 (2 x
CHy), 29.5 (2 x CH), 34.9 (2 x CH), 38.3 (2 x CH), 39.1 (2 x CH)), 45.1 (2 x CH)), 55.4 (2

X Me), 100.5 (2 x CH), 110.3 (2 x CH), 110.8 (2 K)111.0 (2 x C), 126.5 (2 x CH), 127.9
(2xC),131.2(2xC), 153.0(2xC), 169.0 (2@)-171.6 (2 x CO). MALDI-MS: m/z 773.5
(M™), 796.4 (M+Na).

N,N'-(Nonane-1,7-diyl)-big 5-[3-(2-acetamidoethyl)-5-methoxy-1H-indol-1-yl]petanamide} (10).

Compoundl0 (60 mg, 34%) was obtained frogb (150 mg, 0.45 mmol), EDCI HCI (150
mg, 0.78 mmol), and 1,9-diaminononane (35 mg, @220l) as a white solid. mp 10C.
Found: C, 68.35; H, 8.52; N, 10.38;58sNsOs requires C, 68.67; H, 8.45; N, 10.68. (400
MHz, DMSO-dg) 1.16 — 1.36 (10H, m, 2 x HN-GHCH,-CH,- CHy-, HN-CH,-CH,-CH,-
CH,- CHy-), 1.38 — 1.46 (4H, m, 2 x HN-GHCH,-), 1.62 — 1.70 (4H, m, 2 x CO-GHCH,-),
1.80 (6H, 2 x Me), 2.04 (4H, 3,6.7, COCH,-), 2.76 (4H, tJ 6.7, 2 X Ar-CH-), 2.98 (4H, m,
2 X HN-CH2-), 3.28(4H,, m, 2 x Ar-CH-CH,-), 3.76 (6H, s, 2 X Me), 4.0dH, t,J 6.7,2 x N-
CH»), 6.74 (2H,dJ 7.9, 2 x H-6), 7.02 (2H, s, 2 x H-4), 7.10 (2H2x H-2), 7.28 (2H, d]
8.7, 2 x H-7), 7.71 (2H, m, 2 x NH), 7.92 (2H, mx AH). 8. (100 MHz, DMSOdg) 22.66 (2
x Me), 22.68 (2 x Ch), 25.1 (2 x CH)), 26.4 (2 x CH), 28.7 (2 x CH), 28.9 (1 x CH), 29.1
(2 x CH,), 29.5 (2 x CH), 34.9 (2 x CH), 38.3 (2 x CH), 39.1 (2 x CH), 45.1 (2 x CH)),
55.4 (2 x Me), 100.5 (2 x CH), 110.3 (2 x CH), 8.(2 x CH), 111.0 (2 x C), 126.5 (2 x
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CH), 127.9 (2 x C), 131.2 (2 x C), 153.0 (2 x O¥9D (2 x CO), 171.6 (2 x CO). MALDI-
MS: m/z 787.5 (M), 809.5 (M+Na-1)

N,N'-(Decane-1,7-diyl)-bi§5-[3-(2-acetamidoethyl)-5-methoxy-1H-indol-1-ylJpetanamide} (11).

Compoundll (60 mg, 33%) was obtained frogb (150 mg, 0.45 mmol), EDCI HCI (150
mg, 0.78 mmol), and 1,9-diaminodecane (38 mg, 22l) as a white solid. mp 12€.
Found: C, 68.82; H, 8.41; N, 10.328ssNsOs requires C, 68.97; H, 8.56; N, 10.49. (400
MHz, MeOH-d,) 1.26 — 1.30 (12H, m, 2 x HN-GHCH,-CH,-CH,-CH,-), 1.39 — 1.47 (4H,
m, 2 X HN-CH-CH,-), 1.52 — 1.62 (4H, m, 2 x CO-GHCH3-), 1.73 — 1.83 (4H, m, 2 x CO-
CH,-CH,-CH»-), 1.91 (6H, s, 2 x Me), 2.15 (4H,X,7.4, COCH>-), 2.87 (4H,tJ 7.3, 2 X Ar-
CHy-), 3.10 (4H, tJ 7.0, 2 x HN-GH-), 3.43(4H,, t,J 7.3 2 x Ar-CH-CH,-), 3.81 (6H, s, 2 X
Me), 4.08(4H, t,J 6.9,2 x N-CH,-), 6.78 (2H, ddJ 8.8, 2.3, 2 x H-6), 7.00 (2H, s, 2 x H-2),
7.05 (2H, dJ 2.3, 2 x H-4), 7.22 (2H, d} 8.8, 2 x H-7).3. (100 MHz, MeOHd,) 22.7 (2 x
Me), 24.4 (2 x CH), 26.2 (2 x CH), 27.9 (2 x CH), 30.3 (2 x CH), 30.4 (2 x CH)), 30.5 (2 x
CHy), 30.9 (2 x CH), 36.6 (2 x CH), 40.3 (2 x CH), 41.5 (2 x CH), 46.8 (2 x CH)), 56.3 (2

x Me), 101.8 (2 x CH), 111.2 (2 x CH), 112.4 (2 M)C112.6 (2 x C), 127.6 (2 x CH), 129.8
(2xC), 133.3(2xC), 155.1(2xC), 173.2 (29):175.6 (2 x CO). ESI-MS: m/z 823.7
(M+Na)".

N,N'-(Undecane-1,7-diyl)-big§5-[3-(2-acetamidoethyl)-5-methoxy-1H-indol-1-yl]peranamide}
(12).

Compoundl2 (60 mg, 43%) was obtained froab (95 mg, 0.29 mmol), EDCI HCI (96 mg,
0.50 mmol), and 1,9-diaminoundecane (27 mg, 0.14as a pale brown solid. mp 162.
Found: C, 69.12; H, 8.52; N, 10.304,7/8,0N¢Os requires C, 69.26; H, 8.66; N, 10.3%. (400
MHz, MeOH-d,) 1.26 — 1.30 (14H, m, 2 x HN-GHCH,-CH,-CH,-CH,- CH»-),1.40 — 1.48
(4H, m, 2 x HN-CH-CHy-), 1.53 — 1.62 (4H, m, 2 x CO-GHCHy-), 1.75 — 1.85 (4H, m, 2 x
CO- CH-CHx-CH-), 1.93 (6H, s, 2 x Me), 2.17 (4H,,7.4, COCH,-), 2.89 (4H,tJ 7.3, 2
X Ar-CHy-), 3.13 (4H, tJ 7.0, 2 x HN-QH,-), 3.45(4H,, t,J 7.3 2 x Ar-CH-CH,-), 3.83 (6H,
S, 2 X Me), 4.1@4H, t,J 6.9,2 x N-CH-), 6.80 (2H, dd, 8.9, 2.4, 2 x H-6), 7.02 (2H, s, 2 X H-
2), 7.07 (2H, dJ 2.3, 2 x H-4), 7.24 (2H, d 8.8, 2 X H-7)3. (100 MHz, MeOHeél,) 22.7 (2
X Me), 24.5 (2 x CH)), 26.2 (2 x CH), 27.9 (2 x CH), 30.1 (1 x CH), 30.35 (2 x CH)), 30.48
(2 x CH), 30.6 (2 x CH), 30.9 (2 x CH), 36.6 (2 x CH), 40.3 (2 x CH), 41.5 (2 x CH)),
46.8 (2 x CH), 56.3 (2 x Me), 101.8 (2 x CH), 111.2 (2 x CH)214 (2 x CH), 112.6 (2 x C),
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127.6 (2 x CH), 129.8 (2 x C), 133.3 (2 x C), 151 C), 173.2 (2 x CO), 175.6 (2 x CO).
ESI-MS: m/z 837.4 (M+N4)

N,N'-(Dodecane-1,7-diyl)-bi§5-[3-(2-acetamidoethyl)-5-methoxy-1H-indol-1-yl]peranamide}
(13).

Compoundl3 (80 mg, 44%) was obtained frogb (150 mg, 0.45 mmol), EDCI HCI (150
mg, 0.78 mmol), and 1,9-diaminododecane (45 mg ththol) as a pale brown solid. mp 97
°C. Found: C, 69.43; H, 8.66; N, 10.13,g87:N¢Os requires C, 69.53; H, 8.75; N, 10. 1.
(400 MHz, CDC}) 1.18 — 1.26 (16H, m, 2 x HN-GHCH,-CH,-CH»-CH, -CH,-), 1.34 — 1.45
(4H, m, 2 x HN-CH-CH,-), 1.52 — 1.61 (4H, m, 2 x CO-GHCHy-), 1.74 — 1.82 (4H, m, 2 x
CO-CH,-CH,-CH»-), 1.91 (6H, s, 2 x Me), 2.06 (4H,X,7.4, COCH,-), 2.88 (4H, tJ 6.7, 2 X
Ar-CH.-), 3.13 (4H, m, 2 x HN-8-), 3.51(4H, , q,J 6.6 2 x Ar-CH-CH,-), 3.82 (6H, s, 2 X
Me), 4.01(4H, t,J 6.7,2 x N-CH-), 5.89 (2H, tJ 5.5, 2 x NH), 6.12 (2H, ] 5.4, 2 x NH),6.83
(2H, dd,J 8.9, 2.4, 2 x H-6), 6.87 (2H, s, 2 X H-2), 6.991(21,J 2.3, 2 x H-4), 7.15 (2H, d}
8.9, 2 x H-7).3¢ (100 MHz, CDC}) 23.1 (2 x CH)), 23.3 (2 x Me), 25.3 (2 x G} 26.9 (2 x
CH,), 29.2 (2 x CH), 29.46 (4 x CH), 29.6 (2 x CH), 29.7 (2 x CH), 36.0 (2 x CH), 39.6
(2 x CH), 40.0 (2 x CH), 46.1 (2 x CH), 56.0 (2 x Me), 100.8 (2 x CH), 110.3 (2 x CH),
111.2 (2 x C), 111.9 (2 x CH), 126.4 (2 x CH), & x C), 131.7 (2 x C), 155.8 (2 x C),
172.5 (2 x CO), MALDI-MS: m/z 829.8 (M)852.8 (M+Na)

5-[3-(2-Acetylamino-ethyl)-5-methoxy-indol-1-yl]-peatanoic acid hexylamide (14)

Hexylamine (0.03ml, 0.23 mmol) was added dropwisetmixture of2b ( 77.5mg, 0.23 mmol),
PyBop( 182 mg, 0.350 mmol), HOBT( 47 mg, 0.350 f)mbIPEA (0.16 ml, 0.933 mmol) in dry
DMF (8 ml). After stirring for 12 hours, the reamti mixture was extracted with ethyl acetate (Px 2
ml). The combined organic layers were washed wikew dried over sodium sulphate and the solvent
was removed under reduced pressure. The residugwdéied twice by column chromatography
(silica gel, chloroform/MeOH/ammonia, 100:10:1jcsl gel, AcCOEt:MeOH 10:1) to givé4 (56 mg,
58%) as a white solid, mp 9€. Found: C, 69.46; H, 8.69; N, 10.26 24d3;N303 requires C,
69.36; H, 8.97; N, 10.1%4 (400 MHz, CDC}) 0.86 (3H, t,J 7.0, -CH-CH3), 1.23 — 1.30
(6H, m, HN-CH-CH,- CH»-CH,-CH»-CHj3), 1.38 — 1.45 (2H, m, HN-CHCH,-), 1.54 — 1.64
(2H, m, CO-CH-CHy-), 1.72 — 1.87 (2H, m, CO- GHCH,-CH»-), 1.92 (3H, s, Me), 2.15
(2H, t,J 7.3, COCH2-), 2.90 (2H, tJ 6.6, Ar-CH-), 3.16 (2H, m, HN-Ei,-), 3.43(4H, m, 2 x
Ar-CH,-CH,-), 3.85 (3H, s, Me), 4.08H, t,J 6.8,N-CH,-), 5.50 (1H, m, NH), 5.84 (1H, m, NH),
6.86 (1H, ddJ 8.9, 2.4, H-6), 6.90 (1H, s, H-2), 7.01 (2H,JXR.4, H-4), 7.18 (2H, d] 8.9,
H-7). 6: (100 MHz, CDC}) 14.1 (Me), 22.6 (Ch), 23.2 (CH), 23.4 (Me), 25.3 (Ch), 26.7
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(CH,), 29.7 (CH), 29.8 (CH), 31.6 (CH), 36.1 (CH), 39.7 (CH), 40.0 (CH), 46.2 (CH),
56.1 (Me), 100.8 (CH), 110.4 (CH), 111.3 (C), 11&H), 126.5 (CH), 128.4 (C), 131.8 (C),
153.9 (C), 170.3 (CO), 172.3 (CO). ESI-MS: m/z 83@1+Na)
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