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General Information:
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S26

All commercially obtained reagents were used without further purification unless specified.

PEG 2000 was purchased from Fluka as white flakes. Pyrrolidine, aniline, 2,5-dimethylaniline

were previously distilled. Isopropanol was dried by usual methods.

NMR spectra (400 MHz for *H and 100 MHz for *C) were recorded with a Brucker ARX 400

spectrometer using CDCI; as solvent using the corresponding CHCI; signal as reference. IR

spectra were recorded using a Perkin-Elmer Spectrum 1000 FT-IR.
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General procedure for PEG supported aryl halides:

To the PEG 2000 (1 equiv.) in DMF (0,25 M) was added DIC (4 equiv.) and the solution
was stirred for 30 min. at room temperature. Then it was added the corresponding benzoic acid
halide (4 equiv.) and DMAP (0,4 equiv.). The mixture was stirred at 50°C overnight. The
mixture was filtered over a celite pad in order to remove the formed urea and the solution was
placed in an ice bath. The product was precipitated by the addition of cold diethyl ether. The
product was filtered and washed several times with cold diethyl ether in order to remove the
DMF. The products were obtained as white solids and were vacuum dried and stored in a
desiccator. The products were obtained in quantitative yield, and characterized by IR and NMR
spectra.

PEG-bis(4-chlorobenzoate)

Cl
o
\©ﬁ(0\/\(o/\/0)/\o)&©\
° " Cl
IR (KBr) vimax (cm™): 2875, 1718, 1638, 1104.

'H NMR (400 MHz, CDCly) &: 7.98 (d, J = 8.5 Hz, Ar-H, 4H), 7.41 (d, J = 8.5 Hz, Ar-H, 4H),
4.47 — 4.44 (m, CH, PEG, 4H), 3.83 — 3.45 (m, CH, PEG, 216H).

C NMR (100 MHz, CDCl;) &: 165.8 (C=0), 139.5 (C-q), 131.2 (C-Ar), 128.8 (C-Ar), 128.7
(C-g), 70.8 (CH, PEG), 70.7 (CH, PEG), 70.7 (CH, PEG), 69.3 (CH, PEG), 64.4 (CH, PEG).

PEG-bis(4-bromobenzoate)

Br.
o
\©\I(°\/‘(o/\/°)/\o
(o) n
Br

IR (KBr) via (cm™): 2872, 1720, 1105.

'H NMR (400 MHz, CDCly) &: 7.91 (d, J = 8.5 Hz, Ar-H, 4H), 7.57 (d, J = 8.5 Hz, Ar-H, 4H),
4.47 — 4.44 (m, CH, PEG, 4H), 3.83 — 3.63 (m, CH, PEG, 192H).

3C NMR (100 MHz, CDCls) §: 165.9 (C=0), 131.8 (C-Ar), 131.4 (C-Ar), 129.1 (C-q), 128.2
(C-q), 70.8 (CH, PEG), 70.8 (CH, PEG), 70.7 (CH, PEG), 69.2 (CH, PEG), 64.5 (CH, PEG).
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PEG-bis(4-chlorobenzoate)

o Br
o\/‘(o/\/o)/\o
Br O n

IR (KBr) vpnay (cm™): 2836, 1730, 1655, 1114.

'H NMR (400 MHz, CDCl;) §: 7.79 (dd, J = 7.5, 1.9 Hz, Ar-H, 2H), 7.63 (dd, J = 7.7, 1.4 Hz,
Ar-H, 2H), 7.36 — 7.28 (m, Ar-H, 4H), 4.47 — 4.44 (m, PEG, 4H), 3.81 — 3.43 (m, PEG, 190H).

1¥C NMR (100 MHz, CDCl5) &: 166.1 (C=0), 134.3 (C-Ar), 132.6 (C-Ar), 132.1 (C-Ar), 131.5
(C-Ar), 127.2 (C-Ar), 121.7 (C-Ar), 70.7 (CH, PEG), 70.6 (CH, PEG), 70.6 (CH, PEG), 69.0
(CH, PEG), 64.6 (CH, PEG).

PEG-bis(3-chlorobenzoate)

o
cl /@Wro\/‘(o/\/o)/\o)b/cl
o n
IR (KBr) v, (cm™): 2882, 1723, 1467, 1115.

'H NMR (400 MHz, CDCls) 6: 7.90 (m, Ar-H, 2H), 7.88 (d, J = 7.8 Hz, Ar-H, 2H), 7.49 — 7.47
(m, Ar-H, 2H), 7.34 (t, J = 7.9 Hz, Ar-H, 2H), 4.48 — 4.46 (m, CH, PEG, 4H), 3.78 — 3.59 (m,
PEG, 208H).

C NMR (100 MHz, CDCls) &: 165.3 (C=0), 134.4 (C-q), 133.0 (C-Ar), 131.8 (C-q), 129.7
(C-Ar), 129.7 (C-Ar), 127.8 (C-Ar), 70.6 (CH, PEG), 70.6 (CH, PEG), 70.5 (CH, PEG), 69.0
(CH, PEG), 64.4 (CH, PEG).

General procedure for Pd-catalyzed amination on PEG:

To a screw-cap test-tube equipped with a magnetic stir bar, was added the PEG supported
aryl halide (0,1 mmol), Pd,dbas (1 mol %), ligand (3 mol %) and base (1,2 equiv.). The vial was
sealed with a suba-seal, evacuated and backfilled with argon. Then was added the amine (1,2
equiv.) and the suba-seal was replaced by the teflon screw-cap. The reaction mixture was heated
at the desired temperature for 8 h (aryl amines) or 20 h (alkyl amines) (see tables). The solution
was allowed to cool to room temperature, dissolved with dried isopropanol and filtered over a
celite pad. The solution was placed in an ice bath and the product was precipitated by the
addition of cold diethyl ether. The product was washed several times with cold diethyl ether.

The obtained product was dried over vacuum and stored in a desiccator.
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PEG-bis(4-(phenylamino)benzoate) LC 177.13

@NOTO%«\/O)“AOJL@N @

IR (KBr) vmay (cm™): 2873, 1705, 1591, 1104.

'H NMR (400 MHz, CDCly) 6 : 7.91 (d, J = 8.8 Hz, Ar-H, 4H), 7.31 (t, J = 7.9 Hz, Ar-H, 4H),
7.17 (d, J = 7.6 Hz, Ar-H, 4H), 7.03-7.00 (m, Ar-H, 6H), 4.43 — 4.41 (m, CH, PEG, 4H), 3.82 —
3.63 (M, CH, PEG, 218H).

C NMR (100 MHz, CDCl;) &: 166.5 (C=0), 148.2 (C-q), 141.1 (C-q), 131.7 (C-Ar), 129.5
(C-Ar), 123.1 (C-Ar), 120.9 (C-Ar), 120.4 (C-Ar), 114.8 (C-Ar), 70.8 (CH, PEG), 70.7 (CH,
PEG), 70.6 (CH, PEG), 69.5 (CH, PEG), 63.8 (CH, PEG).

PEG-bis(4-(3-(trifluoromethyl)phenylamino)benzoate)

F3C H
e i
MASSaeUs!
0o n
N CF
H 3

IR (KBr) vima (cm™): 2873, 1706, 1596, 110.

'H NMR (400 MHz, CDCls) &: 7.96 (d, J = 8.6 Hz, Ar-H, 4H), 7.40 — 7.39 (m, Ar-H, 6H), 7.23
(d, J = 7.5 Hz, Ar-H, 2H), 7.07 (d, J = 8.7 Hz, Ar-H, 4H), 4.45 — 4.42 (m, CH, PEG, 4H), 3.82 —
3.60 (m, CH, PEG, 215H).

C NMR (100 MHz, CDCl) &: 166.3 (C=0), 147.2 (C-q), 142.2 (C-q), 131.8 (C-Ar), 130.1
(C-Ar), 122.3 (C-Ar), 122.1 (C-q), 118.8 (C-Ar), 115.8 (C-Ar), 115.6 (C-Ar), 70.9 (CH, PEG),
70.8 (CH, PEG), 70.7 (CH, PEG), 69.5 (CH, PEG), 63.9 (CH, PEG).

PEG-bis(4-(3-nitrophenylamino)benzoate)

ON AN
R i
Miasea ¥
lo) n
N NO,
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'H NMR (400 MHz, CDCls) §: 8.00 — 7.97 (m, Ar-H, 6H), 7.79 (d, J = 7.8 Hz, Ar-H, 2H), 7.49
~7.39 (M, Ar-H, 4H), 7.13 (d, J = 8.7 Hz, Ar-H, 4H), 4.46 — 4.43 (m, CH, PEG, 4H), 3.83 —
3.59 (m, CH, PEG, 192H).

13C NMR (100 MHz, CDCls) 8: 166.2 (C=0), 149.4 (C-Ar), 146.5 (C-Ar), 143.2 (C-Ar), 131.8
(C-Ar), 130.3 (C-Ar), 124.2 (C-Ar), 122.8 (C-Ar), 116.3 (C-Ar), 116.2 (C-Ar), 112.8 (C-Ar),
70.9 (CH, PEG), 70.8 (CH, PEG), 70.7 (CH, PEG), 69.4 (CH, PEG), 64.0 (CH, PEG).

PEG-bis(4-(3-fluorophenylamino)benzoate)

T Qb

IR (KBr) vynax (cm™): 2871, 1705, 1597, 1106.

'H NMR (400 MHz, CDCl) &: 7.94 (d, J = 8.7 Hz, Ar-H, 4H), 7.26 — 7.21 (m, Ar-H, 2H), 7.06
(d, J = 8.7 Hz, Ar-H, 4H), 6.93 — 6.87 (m, Ar-H, 4H), 6.68 (td, J = 8.5, 2.1 Hz, Ar-H, 2H), 4.44
— 4.42 (m, CH, PEG, 4H), 3.82 — 3.60 (m, CH, PEG, 210H).

C NMR (100 MHz, CDCls) 8: 166.4 (C=0), 163.7 (d, J = 245.0 Hz, C-q), 147.3 (C-q), 143.2
(d, J =10.3 Hz, C-q), 131.7 (2xC-Ar), 130.6 (d, J = 9.8 Hz, C-Ar), 121.8 (C-q), 115.6 (2xC-Ar),
114.8 (d, J = 2.7 Hz, C-Ar), 109.0 (d, J = 21.3 Hz, C-Ar), 106.2 (d, J = 24.5 Hz, C-Ar), 70.9
(CH, PEG), 70.8 (CH, PEG), 70.7 (CH, PEG), 69.5 (CH, PEG), 63.9 (CH, PEG).

PEG-bis(4-(3-hydroxyphenylamino)benzoate)

OOy o

IR (KBr) vimax (cm™): 2873, 1702, 1596, 1105.

'H NMR (400 MHz, CDCl;) &: 7.89 (d, J = 8.7 Hz, Ar-H, 4H), 7.11 (t, J = 8.0 Hz, Ar-H, 2H),
7.03 (d, J = 8.7 Hz, Ar-H, 4H), 6.73 — 6.68 (m, Ar-H, 4H), 6.52 (dd, J = 8.1, 1.7 Hz, Ar-H, 2H),
4.43 - 4.41 (m, CH, PEG, 4H), 3.81 — 3.58 (m, CH, PEG, 220H).

C NMR (100 MHz, CDCl5) &: 166.6 (C=0), 158.0 (C-g), 148.5 (C-q), 142.4 (C-q), 131.6
(2xC-Ar), 130.2 (C-Ar), 120.5 (C-q), 114.9 (C-Ar), 111.4 (C-Ar), 110.2 (C-Ar), 107.4 (C-Ar),
71.0 (CH, PEG), 70.8 (CH, PEG), 70.6 (CH, PEG), 69.5 (CH, PEG), 63.8 (CH, PEG).
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PEG-bis(4-chlorobenzoate)

N
Qr 2
°v£o~°%°*© o
o] n N
H

Obs. Product did not precipitate with diethyl ether. It was only observed by 'H NMR
along with the p-nitro aniline and unreacted starting material.

'H NMR (400 MHz, CDCl;) &: 8.06 (d, J = 9.1 Hz, Ar-H, 4H), 7.93 (d, J = 8.6 Hz, Ar-
H, 4H), 7.31 (d, J = 8.7 Hz, Ar-H, 4H), 7.27 (m, Ar-H, 4H), 4.42 — 4.40 (m, CH, PEG, 4H),
3.80 — 3.57 (m, CH, PEG, 218H).

C NMR (100 MHz, CDCls) §: 166.2 (C=0), 131.3 (C-Ar), 131.2 (C-Ar), 125.8 (C-Ar),

125.8 (C-Ar), 118.2 (C-Ar), 115.7 (C-Ar), 70.6 (CH, PEG), 70.3 (CH, PEG), 69.3 (CH, PEG),
63.8 (CH, PEG).

PEG-bis(2-(phenylamino)benzoate)

F

NH O
o/\(o\/\O)\/o
n o HN©

F
Obs. It was observed by *H NMR along with the unreacted starting material.
IR not performed.

'H NMR (400 MHz, CDCly) §: 9.45 (s, NH, 2H), 8.00 (d, J = 8.0 Hz, Ar-H, 2H), 7.34 —
7.26 (M, Ar-H, 6H), 6.99-6.76 (m, Ar-H, 4H), 6.81-6.72 (m, Ar-H, 4H), 4.46 (t, J = 11.0, 6.4
Hz, CH, PEG, 4H), 3.84 — 3.45 (m, CH, PEG, 246 H).

3C NMR (100 MHz, CDClI;) §: 168.3 (C=0), 163.6 (d, J = 245.3 Hz, C-Ar), 146.9 (C-
Ar), 142.9 (d, J = 10.2 Hz, C-Ar), 134.3 (C-Ar), 132.0 (C-Ar), 130.6 (d, J = 9.8 Hz, C-Ar),
118.2 (C-Ar), 117.2 (d, J = 2.7 Hz, C-Ar), 114.7 (C-Ar), 113.0 (C-Ar), 109.8 (d, J = 21.3 Hz, C-
Ar), 108.3 (d, J = 23.9 Hz, C-Ar), 70.8 (CH, PEG), 70.7 (CH, PEG), 70.7 (CH, PEG), 69.3
(CH,PEG), 64.0 (CH, PEG).
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PEG-bis(3-(2,5-dimethylphenylamino)benzoate)

Ry hrrkeyiy

'H NMR (400 MHz, CDCLy) §: 7.56 — 7.52 (m, Ar-H, 4H), 7.26 (m, Ar-H, 2H), 7.10 —
7.03 (m, Ar-H, 6H), 6.80 (d, J = 7.5 Hz, Ar-H, 2H), 4.46 — 4.43 (m, CH, PEG, 4H), 3.82 — 3.64
(m, CH, PEG, 250H), 2.27 (s, CHa, 6H), 2.19 (s, CHg, 6H).

¥C NMR (100 MHz, CDCl;) §: 166.8 (C=0), 144.8 (C-Ar), 140.3 (C-Ar), 136.7 (C-Ar),
131.3 (C-Ar), 131.0 (C-Ar), 129.3 (C-Ar), 126.5 (C-Ar), 123.9 (C-Ar), 121.2 (C-Ar), 120.8 (C-
Ar), 120.8 (C-Ar), 118.0 (C-Ar), 70.8 (CH, PEG), 70.7 (CH, PEG), 69.4 (CH, PEG), 64.3 (CH,
PEG), 21.3 (CH), 17.6 (CHa).

PEG-bis(4-(benzylamino)benzoate)

O\g”fo”%o”\@
u“@

IR (KBr) vmax (cm™): 2874, 1698, 1604, 1104.

'H NMR (400 MHz, CDCl,) &: 7.85 (d, J = 8.7 Hz, Ar-H, 4H), 7.33 (m, Ar-H, 10H),
6.57 (d, J = 8.7 Hz, Ar-H, 4H), 4.37 (m, CH, benzylic, CH, PEG, 8H), 3.79 — 3.62 (m, CH,
PEG, 282H).

3C NMR (100 MHz, CDCls) §: 166.7 (C=0), 152.0 (C-q), 138.5 (C-q), 131.7 (C-Ar),
128.8 (C-Ar), 128.6 (C-Ar), 127.5 (C-Ar), 127.4 (C-Ar), 127.2 (C-q), 126.9 (C-Ar), 111.7 (C-
Ar), 70.7 (CH, PEG), 70.6 (CH, PEG), 70.4 (CH, PEG), 69.4 (CH, PEG), 63.5 (CH, PEG),
47.6 (CHy).

PEG-bis(4-(piperidin-1-yl)benzoate)

@ .
Hpteroliy N
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IR (KBr) vinax (cm™): 2873, 1700, 1603, 1104,

'H NMR (400 MHz, CDCl,) &: 7.88 (d, J = 8.6 Hz, Ar-H, 4H), 6.82 (d, J = 8.6 Hz, Ar-
H, 4H), 4.40 — 4.38 (m, CH, PEG, 4H), 3.78 — 3.62 (m, CH, PEG, 205H), 3.30 (m, CH,, 8H),
1.63 (M, CH,, 12H).

¥C NMR (100 MHz, CDCl;) §: 166.7 (C=0), 154.6 (C-Ar), 131.4 (C-Ar), 118.6 (C-Ar),
113.6 (C-Ar), 70.7 (CH, PEG), 70.6 (CH, PEG), 69.5 (CH, PEG), 63.6 (CH, PEG), 48.8 (CH,),
25.4 (CH,), 24.4 (CH,).

PEG-bis(4-(pyrrolidin-1-yl)benzoate)
G o
@YO%ONO%O)&@
(6] n "D

IR (KBr) vinax (cm™): 2871, 1696, 1605, 1106.

'H NMR (400 MHz, CDCl5) 8: 7.89 (d, J = 8.6 Hz, Ar-H, 4H), 6.49 (d, J = 8.6 Hz, Ar-
H, 4H), 4.40 (m, PEG CH,, 4H), 3.81 — 3.63 (m, PEG CH,, 240H), 3.34 (m, CH,, 8H), 2.02 (m,
CH,, 8H).

¥C NMR (100 MHz, CDCl;) §: 167.2 (C=0), 151.0 (C-Ar), 131.6 (C-Ar), 116.2 (C-Ar),
110.7 (C-Ar), 70.8 (CH, PEG), 70.6 (CH, PEG), 69.6 (CH, PEG), 63.5 (CH, PEG), 47.6 (CH,),
25.6 (CH,).

General procedure for cleavage of compounds from the polymer support:*

The PEG bound compound (1 equiv.) was dissolved in methanol and al M solution of
potassium cyanide (2 equiv.) in methanol

was added. The mixture was stirred at ambient temperature for 12 h. After completion of
reaction, the inorganic material was removed by filtration and then filtrate was concentrated
under reduced pressure. The polymer was precipitated out with excess of cold ether and
removed by filtration. The filtrate was evaporated to dryness to obtain white products in good

yields (70 - 90%). The spectral data is according to literature.
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Methyl 4-(phenylamino)benzoate

aole

H
MP: 115-117°C;
IR (NaCl, cm™): 3334, 1695, 1590;
'H NMR (400 MHz, CDCl;) §: 7.91 (d, J = 8.4 Hz, Ar-H, 2H), 7.34 (m, Ar-H, 2H), 7.17
(d, J = 7.9 Hz, Ar-H, 2H), 7.06 (t, J = 7.3 Hz, Ar-H, 1H), 6.99 (d, J = 8.4 Hz, Ar-H, 2H), 6.04
(bs, NH, 1H), 3.87 (s, CHa, 3H).

Methyl 4-(3-(trifluoromethyl)phenylamino)benzoate *
(6]

eVl

H 3

MP: 124-126 °C;

IR (NaCl, cm™): 3344, 1694, 1593, 1338;

'H NMR (400 MHz, CDCly) &: 7.96 (d, J = 8.3 Hz, Ar-H, 2H), 7.47 — 7.22 (m, Ar-H,
4H), 7.03 (d, J = 8.5 Hz, Ar-H, 2H), 6.21 (bs, NH, 1H), 3.89 (s, CH, 3H).

Methyl 4-(3-fluorophenylamino)benzoate *

pevel

H

MP: 129-131°C;

IR (NaCl, cm™): 3337, 1693, 1597;

'H NMR (400 MHz, CDCly) &: 7.94 (d, J = 8.5 Hz, Ar-H, 2H), 7.31 — 7.22 (m, Ar-H,
1H), 7.04 (d, J = 8.5 Hz, Ar-H, 2H), 6.95 — 6.86 (m, 2H), 6.72 (t, J = 8.3 Hz, Ar-H, 1H), 3.88 (s,
CHg, 3H).



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

[o]

@YW(N;M\CL

85 3% 523 23zRY8a%e
22 NN IIT SARBRESSS
\/ N/ NS
—
_ ~ - _
| |
I |
I
|
|
|
by T N L
3 % 3 a
2 2 2 8
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)
g 4 f32 233 pRw
8 ] nR& s &9oy
8 g 558 Rie B8
| Y |
ol
I
I
‘ ‘ | l
T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70

f1 (ppm)

10



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

58 2% 8 ve3 233983
RIS 33T 3339
NN ~N- ~J/
—
— - — j/
| |
|
|
. M M
o s I
g 8 3 8
s ¢ g g
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.0 1.5 1.0 0.5
1 (ppm)
g g8a4 22588RR8L%
g aRlY RRCRESRSBE
NRZ P
I
| 1
| I ' ‘
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

11



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Br

o\/‘(o’\/O‘)n/\oJ\(j

N

Br

[2 2%
s | —

mom\
mm.m J \
cm.mN
18'€

STy — —

(a4
9y W 4 -
Ly

9L
8T'L
0€'L
o
vEL~ \

oL/

9L

cou > \
8LL— \

6L n\v
6L,

0°06T

E et

F st

F ooz
F ot

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

f1 (ppm)

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

9.5

v9b9
N
850/ /
£9°0,

£9°0L
¥8'9L

L

MLL —=
9€'LL \.
8v'LL

SLTET—
12220~
0S°TET

TrTer M
S9ZET —
SEPET

TT°99T —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

12



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2013

qoa-LC178 SR8 ITRANY g R @
NNR RNNRNR < P
NS N L
[
—_— —_— ) J‘j
T T i —
o %% o o
S® 23 o 5
P NI < ]
T T T T T T T T T T T T T T T T T 1
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
5 EEEE 2ogsshase
& PR EIN FARSMANLOS
2 208838 RRERRRSD
N NN
1
|
| | |
|
|
| ‘ ' ’ l .
| " A j i ’ . U i
r T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 f %00 ) 920 80 70 60 50 40 30 20 10 0
ppm.

13



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

©N©\g0\/(o/\/°)"/\oj\@h‘ @

848 8R2829333 293 wzRedese
3 AHARERISE 33F 38889880
N N N Vi
-
—_— ey — J
I
|
| |l
I
[}
I}
M | h e
s i o s L
g 885 ] N
g 883 g 5
T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
2 T 5 gh 3% 3 eeds kim
g € £ 58 RA§ & fRde Bes
R N NV P
|
I
I | I
| ‘ ‘ | l ' ‘
, L || L A
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 f %OO ) 90 80 70 60 50 40 30 20 10
ppm!

14



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

FiC N
R4 i
0\/(0/\/0)/\())1\@ @\
o n
N CF,

53 228353983 2Io8E8R3YLEBYTS
2% TRBONIANRE $ETREERER0ECGES
Y B
-
—_ - - /
[
it It
[
Jk |
1.
s R T I —
s 288 g s
g g8¢8 g g
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
m o o Ne esnam
2 2 g Rg 88Ruy ods bow
© N - o IR RG] N R~ o
g = 88 §8gZn Rffe Re=3
[ VN Y = |
I
| |
| ! ! |
L] ‘ L] N
200 190 180 170 160 150 140 130 120 110 f%00 ) 90 80 70 60 50 40 30 20 10
1 (ppm.

15



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

A o

9°58C

E

10|
F wvs

F oo
T 2

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.5

855

8L0L /
8R'0,

+8'9L

8v'LL

6L7TIT ~
17911
TE91T

8LTT~_
TTHer ~o
18'821

9T0ET W
CIET —
8s1e1

STEPT
69T —
LE6PT ~

ST'99T —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

16



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Seatas Vel

=

999
999
899
899
09
79

89
89 W.
889

169

€6'9
S0°L
0L

2L
€L
vT'L
9L
€64~
seL"

TN.QHN

sl

H/ 00
F oy

iy
W i

T oery

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.5

8627

8L0L /
8'0,

+8'9L

8v'LL

€1°90T
£E°90T

£6'80T
+1°60T V
68PIT
W6HIT W
09°'STT

8T —

mm.oe
croeT >
01T

PTEPT
PEEPT
EELPT —

8V 79T ~
T6H9T ~—
8E799T —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

17



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

I

o a,

=

.

Tali44

F oev

F oot
W 86'c

w L6°9|

E oy

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.5

86627

6L°0L /
960,

¥8'9L

9€°LL
8b'LL

TH'L0T —
oIt —
PrTIT "
L8PTIT —

0Z0ET ~
9TET —

8ETYT —

Ly'8bT —

96'LST —

09991 —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

18



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

o\/(o,\/o)n/\oi@N o

Naaol

=

81T

F sev

00|

15°0|

00°%|

0.0

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.5

¥8'€9 —

67°69
0€°0L S

o/
89,
oTu W
'L

LTETT —
69°STT —
€T8IT —

18521
£8'SZ1
oe9z1
YTTET
sz1er >

L1991 —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

19



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

o Aomo)n

Sy

ZT

o

61T~
LZe—

v9'E
geg

08¢
18°€ W
m|e

j344
1224 W
Eiad

¥5'S —

69

S.o/
€0

80 u/
oL /
L

7\
6L
[EANE
vS'L-T
ose/

qoa-LC1223.1

| T

I

16°S|
86°S|

6"057|

F oesv|

007

F ool

= IT'g

F vy

0.0

0.5

WL —
9T —

1.0

66677

8L°0L /
£8°0,

¥8'9L

9€’LL \
8¥'LL

4.5
f1 (ppm)

5.0

55

mo.ﬂmﬁ\
PETET \

g99c1 -/
60T —
RSN

o LL799T —

190 180 170 160 150 140 130 120 110 _ 100
f1 (ppm)

200

20



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

9

Q.
@*o/\kv\oi\/

L6'T —

€9°€
L9°€ /

ore—
e
£8°€ N
8’

(444
Sb'y W
o'y

e

T'LYT

W 00t
W €0
W %6
A w0
B b0

107
v

f1 (ppm)

T
55

T
9.5

T
10.0

58627~

€L°0L W
a/°q,

+89L

9€’LL *
8¥'LL

77801
Sb'80T /
2L60T
6601 Vn

8TLTT~_
£5°0€T

z90e1 >
z0zeEr
€ever

¥8'TPT
v6THT 7
06°9bT —

6£779T —
£8'%9T —
£€'89T ~

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

200

21



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

8% H8¥RY 28 23K RRRRY8IE LY
NN NNNNN © © TEE Ao e,
NN N N e
-
~ - _ -~ A
1 I il i
|
I\
T T T T i —
© 2
I g 8 5
P2 ] < o g
r T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 .0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
~ ° nN®on TN ~
< o QB =BG INN G - n TN © © wn @
g s AENNSNSY g RRRE R8s 5
[ =S\ -~ ¢
'
! |
I
| | |
| | |
| ] . J ‘ 1 l ‘\k [
o
T T T T T
200 190 180 170 160 150 140 130 120 110 920 80 70 60 50 40 30 20 10

100
f1 (ppm)

22



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

. :
R e e A

4.40
4.39
4.38

<
£

a9 © o=
@ @ N Q&
NI ~ e
N4 N
1 b
A
T T
8 &
< o

416

3.79
3.78
3.77

66

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

166.71
154.61
131.43
— 118.56
—113.57

5.0 4.5
f1 (ppm)

77.48
77.16

205.06{
w

76.84

L
X

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100

f1 (ppm)

23

3.62
330

329
1.63

48.83
—~2543
~-24.42



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

G .
©r°“‘°”°’f°*©0

8 ] 2 g 2293 & g
R R M 3 SRda o 3
\ \ Ny
-
—_ —_ —_ J_/ e e
1
!
I I ﬁ
T N T T T
R s
a 8 3 g @ S
2 E 3 & 3 e
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.0 1.5 1.0 0.5
f1 (ppm)

2 8 % y R eldsobs o 2 2

~ = = s o ITHRRpe ¥ N 0

g g g - Rfesre ¢ ¥ g

(N A
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

24



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

e

T

YT —

P9E—

8¢ —

P09 —

86'9
00
S0,
90°L /

80'L ~x
ML—

8TL
o~n\
[2 34
YEL
SE'L

06'L~
6L

f1 (ppm)

5.0

CF3

€©1—

€9€—

68'€ —

w9—

0L
b0
9L
e
€L
PEL

~N

8EL—7
ovL
L
L
SE6L~
6L

J

f1 (ppm)

5.0

25



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

mmmmmmmmmm

3.88

g
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
References:

[1] Y. Hsiao, G. Yellol, L. Chen, C. Sun, J. Comb. Chem. 2010, 12, 723-732.
[2] L. Ackermann, R. Sandmann, W. Song, Org. Lett. 2011, 13, 1784-1786.

[3] A. O. Adeniji, B. M. Twenter, M. C. Byrns, Y. Jin, M. Chen, J. D. Winkler, T. M. Penning, J. Med.
Chem. 2012, 55, 2311-2323.

[4] G. Griffioen, T. Van Dooren, V. Rojas de la Parra, S. Allasia, A. Marchand, A. Kilonda, P. Chaltin,
2012, WO 2012080221A1.

26


http://pubs.acs.org/action/doSearch?action=search&author=Adeniji%2C+A+O&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Twenter%2C+B+M&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Byrns%2C+M+C&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Jin%2C+Y&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Chen%2C+M&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Winkler%2C+J+D&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Penning%2C+T+M&qsSearchArea=author

