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Figure 3. ORTEP diagrams of 4n with thermal ellipsoids at the 50% probability limit (other H-
atoms are deleted for clarity).

Table 1. Crystal data and structure refinement parameters of compound 4n.

Parameters Compound 4n
Empirical formula C20HI7N O3 S
Formula weight 351.41
Temperature 2732) K
Wavelength 0.71073 A
Crystal system, space group Monoclinic, P2,
Unit cell dimensions a=11.7359(8) A

b=5.5595(4) A
c=12.5993(9) A

o = 90.000°
B =90.641(2)°
y= 90.000°
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Volume

822.00(10) A*

Z, Calculated density

2, 1.420 Mg/m’

Absorption coefficient

0.216 mm’"

F(000)

368

Colour, Shape

Colourless, Block

Crystal size

0.22x 0.18 x 0.16 mm’

0 range for data collection

2.36 to 25.50°

Limiting indices

-13<=h<=14, -6<=k<=6,

-15<=1<=14
Reflections collected / unique 5875 /3009
[R(int) = 0.0193]
Reflections used 4834
Completeness to theta 99.9 %

Data / restraints / parameters

3009 /1/226

Goodness-of-fit on F* 1.075
Final R indices [I >25(1)] R; =0.0296,
wR;, =0.0708
R indices (all data) R, =0.0323,
wR, =0.0726
Flack parameter -0.05(7)

Largest diff. peak and hole

0.207 and -0.167 e.A>
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125 MHz ">C NMR spectra of compound 4a in CDCl;
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Tima [min]
Peak Component Time Area Haight Area  MNorm. Area
MName [min] [uv*sec] uv] [%] %]
1 28925 5308443.07 2245082 50.55 50.55
2 41.647 5191178.81 17850.27 49.45 49.45

1049762188 40301.10 100.00 100.00

HPLC chromatogram of compound 4a (racemic)
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Rasponsa [mV]
iyl
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3 o 15 20 2 30 35 40 50

1 45 85
Tirrw [min]
Peak Component Time Aroa Haight Area  Morm, Area
# Mame [min]  [uV*sec] [uv] (k] [%)
1 28.8556 1.650+08 61777268 9742 a97.42
2 42953 437442584 2305624 258 258
1.69e+08 640828.92 100.00 100.00

HPLC chromatogram of compound 4a (Chiral)
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500 MHz 'H NMR spectra of compound 4b in CDCl;
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125 MHz "*C NMR spectra of compound 4b in CDCl;
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ITTT 1I'T[]I']"I'l[]I]I]I']I'i'[]]'i[']T'ITI']II']T'T[]i TTT
5 0 15 20 25 30 35 40 45
Timee [min]
Peak Component Time Area Helght Area  MNorm, Area
Mame [min]  [uV*sec) [uV] (7] [%%]

1 18.733 18134479.05 17378364 5015 50.15

2 24 282 180235592 99 13726069 4985 49.85

36158072.04 311044.33 100.00 100.00

HPLC chromatogram of compound 4b (racemic)

150—]

Responsa [mV]

T_IlIITJIIITI

2 4 8 8 10 12 14 % 13 20 2 24 208 28 30 a2
Tiersa i)
Peak Component Timea Area Height Area  MNorm. Area
Name  [min]  [uV°sec] [uv] (%] I%]
1 198,255 19262796.42 167113.51 91.53 91.53
2 27.242 1782306.82 14533.88 B.AT B.AT
21045103.24 181647.38 100.00 100.00

HPLC chromatogram of compound 4b (chiral)
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500 MHz "H NMR spectra of compound 4c in CDCl;
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125 MHz ">C NMR spectra of compound 4c in CDCl;
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10 20 0 40 50 60 70 a0 L]

Tier [min]
DEFAULT REPORT
Peak Component Time Area Height  Area Norm. Area
# Name [min]  [uV*sec] [uW] [%] [%]
1 73,882 11721327.34 37582.30 4975 49,75
2 B3 480 11841217.34 36239.07 5025 50.25

2356254468 T3821.37 100.00 100.00

HPLC chromatogram of compound 4c (racemic)
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10 20 30 a0 50 60 0 a0 80 100 110 120 130 140

Tirnae [min]
DEFAULT REPORT
Peak Component Time Area Height Area  Norm. Area
# Name [min]  [uV*sec] uv] [%] %]
1 74.267 53473367.11 21654391 054.79 94.79
2 85418 203788252 1355517 521 521

56411249.63 2300%9.08 100.00 100.00

HPLC chromatogram of compound 4c (Chiral)
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125 MHz "*C NMR spectra of compound 4d in CDCls
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Responss [mV]

T1 T"T'T'T"T T"T"']—T'T l'T"] TTTT] T"'T'T'T"I TTT T"] T T"T'T"] T"T"I_T"]' TTT1 7T ]—T'T'l T"']—I"T"T T"['T' TT
5 10 15 20 24 a0 35 40 58

?II?I II?III

&
T

TnyT

45 0
Tima [min]

DEFAULT REPORT

eak Component Time Area Height Area  Morm, Area
#

Mame [min] [u\*sec] [u\] %] %]
1 31.255 20261018.50 10006093 50.14 50.14
2 42.068 20150229.88 71311.32 4986 49.86
4041124848 17137225 100,00 100.00

HPLC chromatogram of compound 4d (racemic)

TTTI
5

IIIIFII!lIIIIlIIII[II]IlIIII]EIII|II[I|IIIIIII1IIIII’I
10 15 20 25 0 5 40 45 50 55 &0

Tirne [min]

DEFAULT REPORT

Peak Component Time Area Height Area  MNorm. Area
# Name  [min]  [uV"sec] [uv) %] %]

1 31.772 5542035229 27797260 97.41 ar.41

2 43.155 1470987.15 943040 258 2.59

56891349.43 287403.01 100.00 100.00

HPLC chromatogram of compound 4d (chiral)
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500 MHz '"H NMR spectra of compound 4e in CDCl;
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125 MHz ">C NMR spectra of compound 4e in CDCl;
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1Tl1[11[1[1[[1]i1[1[11l]]lTl][ITl][[]l']]iT[]]l][]]l]
5 10 15 20 1;'5.“ P 30 as 40 45 50
DEFAULT REPORT
Peak Component Time Area Height Area  Norm. Area
L MName [min] [uV*sec] [uv] [%%] %]

1 29677 1126212478 8078002 5012 50.12

2 37.585 11209198.21 7554252 4988 49.88

22471322.99 156322.54 100.00 100.00

HPLC chromatogram of compound 4e (racemic)
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Responsa |mv]

g

Tl

I T LT ]T TTT ]"T TTT [TTTT

[T TTT [T TT l—["T TTT
20 2

5 10 15 25 30

.[..I T [..T T T._]_T. T T] T
kLY 40 45 50

Tima [min]
Poak Component Time Area Height Area  Norm, Area
# Name [min]  [uv*sec] [uv] 1%)] 1%]
1 28.005 1.03e+08 745017.10 0598 95.88
2 36.802 4318700.75 30496.09 4.02 4.02
1.07e+08 775513.12 100.00 100.00

HPLC chromatogram of compound 4e (chiral)
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500 MHz 'H NMR spectra of compound 4f in CDCl;
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125 MHz "C NMR spectra of compound 4f in CDCl;
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|III|IIII|IIII|Il||l|IIIJIIII]II!I|IIII|IIII|III1|IHI|IIII]IIII]IIII.|IIII|IIII|Il|||IIII|IIII]IIII|l||||||II|IIII|IIII|IlII|IIII!IIIIiIIII|

Tima Iminl
Peak Component Time Area Heilght Arega Norm, Area
Name [min] [u\*sec] [uM] [%6] [%])
1 75.398 B8621956.05 205567.25 5028 50.28
2 100.827 8TE17518.22 15741227 4972 49,72
1.76e+08 362979.52 100.00 100.00

HPLC chromatogram of compound 4f (racemic)
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I|-II|IIIIJIIII|IIII||.IH|I!II|IIII|IIH!I[II|IIII|IIII|IlItlIIIIJIlII|IIII|IIrI]I1II|JIII|IIII[IIII|1III|IIII|IHI|II1I|IIII|IIII|IIiIiIlII|III
10 70 30 a0 50 60 70 ] 80 100 10 120 130 140
Timis [min]

FAULT REPORT,

Peak Component Time ht  Area MNorm. Area
#

Name [min]  [uV-sec] [uv] [%] [%]
1 74.620 50043861.35 112864.56 97.63 97.63
2 99.748 121278277 357270 2.37 237
51256644.11 116437.26 100.00 100.00

HPLC chromatogram of compound 4f (chiral)
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125 MHz "*C NMR spectra of compound 4g in CDCls
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Respanse [m]

JT?H?T

IIII|IIII|IT'|_|_|'1TII|IIII|IFII|I|||iII:Il|[I!III!rf]'IIIIII1II|1|1I|IJII|II]I|I]II|IIII|IIII|IIII|IIII[
10 0 k] 40 50 60 7o a0 20
Time [min]
Peak Component Time Area Height Area  MNorm. Area
L Name [min} [uv*sec) [uv] %] 3]

1 60,258 20728168.68 13556597 49.66 49.66

2 69.627 21015391.79 122068.84 50.34 50.24

41743580.67 257634.81 100.00 100.00

HPLC chromatogram of compound 4g (racemic)

Resporsa [mi]

|II1I|I1II|H|I|IIII|r|II|IIII|IIIIiIIIIIIIII||III|III1||IlI|IIII|I[II|IIII|IIII|IIII|HII|
5 10 15 20 5 30 5 40 45 50 55 60 65 70 75 L] 85 a0

Tierse ]
DEFAULT REPORT
Peak Component Time Area Height Area  Morm. Area
# Name [min] [uV*sec] [uv] %1 [%]
1 58,635 89018603.05 48342579 94,96 84,96
2 70.497 472240047 2777430 5.04 5.04

93741093.52 511200.09 100.00 100.00

HPLC chromatogram of compound 49 (chiral)
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500 MHz 'H NMR spectra of compound 4h in CDCl;
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125 MHz °C NMR spectra of compound 4h in CDCl;
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ITIIIITIi

10 20 30 40 50 60 70 80 20 100 110 120 130 140 150

Time [min]
Peak Component Time Area Height Area  Morm. Area
# Name [min] [uV*sec] fuvl %] %]
1 B5.652 22B40436.20 G54456.01 49.11 48.11
2 106.053 23680545.22 45798.72 50.89 50.89
46520081.42 100254.73 100.00 100.00

HPLC chromatogram of compound 4h (racemic)

110.12
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lIIII|IIII[IIII|IIII|IIII|IHT]THI|IIII|IIII|Il|[]T|T[]THI|IIII|IIII|IIII|HT[]TIII|IIII|IIII|IIII|IIII|IIH]HH]I]II|IIII|l||I|IIII|IIII[]T[][|T'
10 20 0 40 50 &0 70 80 80 100 110 120 130 140
Time [min]
Peak Component  Time Arga Height  Area Norm. Area
# Name [mmin} [uv*sec] [uv] [%] %]

1 87.647 13932252.75 31002.06 98.33 98.33

2 110115 23809292 90500 1.67 1.67

14168345.67 31907.07 100.00 100.00

HPLC chromatogram of compound 4h (chiral)
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125 MHz *C NMR spectra of compound 4i in CDCl3
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Response [mv]

T T I"T"T TT F'T']’"T"I"T"] ]'"T"I' T""I"] 1T T'T_T'T"T'T'I'I T T'T"I T"T'T'T"I'T"I TT'] T TTT TTT ['I'T"I' 'T']’"!'
5 10 15 20 25 a0 45 55 60

30 a5 50
Tima [min]
Peak Component Time Area Haight Area  MNorm. Area
Name [min] [uv*sec] [uv] %] [
1 24.453 GGB93203.78 365983.67 50.95 50.95
2 36.105 64303155.31 245580.70 4905 48.05

1.31e+08 611573.36 100.00 100.00

HPLC chromatogram of compound 4i (racemic)

Response [m\V]

TTTTJTTT] IIII]I!II|IIII|[III|IIII|IIII|I!Ii|IIII|!III TTTTPTTITTIITTTT
5 10 15 20 5 30 35 40 45 50 55 60 65

Tierves [rmin]

Peak Component Time Area Heaight Area  Norm. Area
Name [min]  [uV'sec] uv] [%] %]

i 24 435 B9575165.94 361502.01 96.22 96.22

2 36.6B5 2731684.64 14416.96 378 3.78

72308850.57 375018.97 100.00 100.00

HPLC chromatogram of compound 4i (chiral)
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125 MHz "*C NMR spectra of compound 4j in CDCl;
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'I'TTT"[ 'T'T’T’I']'T T'['T] T T—T'l']'l'1T'T'|'TT'1"I']'T'1'I”1 '['T'T'ITTT!”T'I ]'T'T'I'T']'T'T TT']'TTI'TTTT']'I'I'I'I'T'T"[ ITT'I'[T"I
5 10 15 20 60 65 70 75

DEFAULT REPORT
Peak Component Time jorm. Area
# Name [min] [uV sec] {u\-l'] [%] [%]
1 44,902 362636057 33150.02 49.89 49.69
2 49.683 3841816.60 29899.30 50.11 50.11
7268186.17 63058.32 100.00 100.00

HPLC chromatogram of compound 4j (racemic)
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|IIII|IIII|IIII|IIII|IIII|IIII|IIIII[TII|II'IIIIIIT'l”T'III|IIIT'I'TT'II|IIII|I
s 10 15 20 55 &0 65 7o
T-um|nw|]
Peak Component Time Height Area  Norm. Area
# Name [min] [u\c" m! {uV] [*] %]
1 43.842 1941342520 7753870 95.01 85.01
2 51.548 1019654.90 6006.54 4.99 4.99

20433080.10 83545.25 100.00 100.00

HPLC chromatogram of compound 4j (chiral)
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500 MHz "H NMR spectra of compound 4k in CDCl;
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125 MHz *C NMR spectra of compound 4k in CDCl;
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Response [mV]

IT.-III

[][T[][][][][]]]T]TI[']T]I[T[][][][][][]'
5 10 15 20 25 30 a5
DEFAULT REPORT
Peak Component Time Area Haight Arga  Morm. Area
Name [mmin] [uv*sec] [uv] [%] [%]
1 28190 789821153 8587983 4957 49.57
2 31.653 8035139.85 79550.03 5043 50.43

15933351.38 16542086 100.00 100.00

HPLC chromatogram of compound 4K (racemic)
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ITI:ij.|I!iITIIifll"'lillllll”fliill.l.l.l_

|

-] 10 158 20 @5 aa a5 40
Tume [rrin]
Peak Component Time Area Height Area  MNorm, Area
# MName [min] [uv*sec] [uv] [%] [%]
1 27.520 397059576 4928245 470 470
2 30.017 80536564.23 74639341 9530 95.30
84507159.99 795675.86 100.00 100.00

HPLC chromatogram of compound 4Kk (chiral)
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125 MHz *C NMR spectra of compound 4l in CDCl;

S26



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

150--3
—
£ 3
N
i & T
-w—-:
III[|III!|i|Il|III1|III!|IlII|IlII|IIII|IIII|IIII|IIII|IIII|IIII[IIII!IIIIIIIllilIII|IIlI1IIII|IIEI|IIII|IIII|EIII|I
10 Z0 30 40 50 60 TO0 80 #0 100 110
Tiena [min]
Peak Component Time Araa Height Araa  Norm. Area
# Name [min]  [uV*sec] [uv] [%] [%]
1 70.758 35433512.00 169768.56 49.58 49.58
2 B5.052 36028567.17 135736.48 5042 50.42

71462079.17 305505.04 100,00 100.00

HPLC chromatogram of compound 4| (racemic)

Rasponse |mi]
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II1I|IIII|IIII|IIII|IIIJ|IIIl|iIII|IIII[IIIIiIIII|IIII|IIII|l||I|l||I|IIII|IIII|IIII|IIII|IIII|IIII|HII|IIII|IIII|IIII
10 20 30 40 50 B0 70 80 80 100 110

Tim [min]

Peak Component Time Araa Height Area  Norm, Area
# Name [mmin] [uv*sac] [uv] %] %]

1 69,618 7539713599 350267.79 01.56 81.56

2 86,403 6947669.39 2808393 B.44 B.44

82344805.38 378351.73 100.00 100.00

HPLC chromatogram of compound 4l (chiral)
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T'IIITIIIITII

10 20 30 40 50 60 T 0 o0 100 110 120 130 140 150 160 170
Time [min]
Peak Component Time Area Height Area  Morm. Area
# Mame  [min]  [uVTsec) [uv] %] %]
1 56.817 26149723.71 75603.12 49.94 49.94
2 75915 26208884.10 56742.04 50.06 50.06

52358607.81 132345.16 100.00 100.00

HPLC chromatogram of compound 4m (racemic)

w

||||=||T|=1!|:|||?|u:|||| T=|;|I|

IIII|tIII|IIII]II|IIIIII|IIII|IHI|I!II|IIII|IIII||I1I|II|I]IIIIIII|I'IJII|IIII|IIII|I|II|IIII|IIII|IIII|II|I|IIIII
10 20 30 40 50 &0 70 80 90 100 110

Tieme {min}
DEFAULT REPORT
Peak Component Time Area Height Araa  Norm, Area
Name [min] [uv"sec] [uVv] [%] [%]
1 57.672 9274542284 251524.04 9571 85.71
2 TB.B03 415727340 1324082 4.28 4.29

96902696.24 26476486 100,00 100.00

HPLC chromatogram of compound 4m (chiral)
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500 MHz '"H NMR spectra of compound 4n in CDCls
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125 MHz "*C NMR spectra of compound 4n in CDCls

Response [mV]
S

o

vty

IIII|Ill||||II]iIITTTTlI]!IIIlIIII|IIII|I]II|IIII|I[II|III][[III|II'I;|I||I|II'ETlIIII|IIII|III!I||II|I'IIl|I|II|
10 20 30 40 50 L 70 a0 20 100
Time [min]
Peak Component Time Area Haight Area  Norm. Area
# Nama [min]  [uV*sec] [uv) 1%] %]

1 38.127 B63145851.12 27786564 50.75 50.75

2 57.150 61281081.57 162253.00 4025 48.25

1.24e+08 440118.73 100.00 100.00

HPLC chromatogram of compound 4n (racemic)

3937

Rosponsa [mv]
'Tl'llTl.‘[JT‘JIITI

lIIIlIIII|IIII|IIII|I!lI|IIII|||II|IIIllillllIIII|IIII|III1IIIII|IIII|IIII|JHI|I[
5 10 15 20 25 30 a5 40 45 50 55 80 65 70 ™ 80

Tima [min]
Peak Component Time Area Height Area  Morm. Area
# Nama [min]  [u\*sec] [uv] 1%] [%]
1 39.373 22142846.68 102000.86 90.38 80.29
2 59.5156 2354030.15 10709.49 9.61 2.61
24406876.83 112809.35 100.00 100.00
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HPLC chromatogram of compound 4n (chiral)

T T T T
3.0 z.0 1,0 L]

£H
3

10.0 %0 30 70 P

500 MHz 'H NMR spectra of compound 40 in CDCl;
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125 MHz *C NMR spectra of compound 40 in CDClj

10

TTITTTT T'T']'T TTT ] TTT T'['] TT I"] T'T'T'T'[TTT T I TTTT '['I 1T ] TTTT ] TTTT JToTT ]'T'T'T T] TTT T'] TTT T']'l T
5 15 20 2 3 55 &0 65

70
Time [mm]

Peak Component  Time Height Area Morm. Area
Mame [rmin] [uU sm:] [uv] [%] [%]

1 24.112 55506228.53 473968.38 50.14 50.14

2 36.907 55205534.77 324826.06 49.86 49.86

1.11e+08 798794.44 100.00 100.00

HPLC chromatogram of compound 40 (racemic)

o
&

3586

TT'I'TTFT]l']"T['I’T‘]'I"IiT"]’iTT']'[T']'IT]'T]T'IITI'TTTT"II'T"[TT
30

5 10 15 20 25

L 35 40
Time [min]
Peak Component Time Area Haight Area  Norm, Area
# Name [min]  uv™ sscl uv] (%] 1%]
1 23018 9865219.00 9614205 B.71 B.71
2 35.862 1.37e+08 896623.60 93.29 93.29
1.47e+08 90276565 100.00 100.00

HPLC chromatogram of compound 40 (chiral)

S33



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

=
-
g
g
10
] JLLH | -
so a0 70 60 <o 40 30 28 Lo Iy

500 MHz 'H NMR spectra of compound 6a in CDCl;

2

L

Ll " ey o
= T

; ; : T ; ; v ; ; v ;
2000 190.0 1800 170.0 1600 150.0 140.0 1300 1200 1100 1000 0.0 800 700 60.0 500 400 300 200 100 O



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Response [mV)

Response [mv]

TIJ.HTIIHTIHI%IIH%IIH%H

H

@

125 MHz "*C NMR spectra of compound 6a in CDCl;

20 25 30 35 40 50 55 &0 65 70 75 B0 85

45
Tiene [min]

DEFAULT REPORT

Peak Component Time Area Height Area Norm. Area
# Name  [min]  [uV‘seq] [uv] [%] %]

1 40523 1758573.52 2146568 16.88 16.88

2 43,265 1856646.01 20246.87 17.82 17.82

3 53.105. 3500593.93 23323.53 33.60 33.60

4 79.310 3302529.97 14838.45 31.70 31.70

10418343.43 79875.53 100.00 100.00

HPLC chromatogram of compound 6a (racemic)

20

B o] o O
E U
L N
| EIN
Me P>
2.[\ T
Pt —
30 40 50 0 70 o 80 100 110 120 130 140 150

DEFAULT REPORT

Peak Component Time Area Height  Area Norm. Area
# Name [min] [uv*sec] [uv] %] [%]

1 40407 41688597 932713 085 0.85

2 42.410 26901925.97 251944.73 55.06 55.06

3 52,367 3938037.89 28071.65 8.06 8.06

4 77.607 17600318.97 73193.34 36.03 36.03

48855168 .80 362536.85 100.00 100.00
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HPLC chromatogram of compound 6a (chiral)
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125 MHz "*C NMR spectra of compound 6b in CDCl3

]
E
H
10 20 30 40 50 &0 TO an = 100 il 120 130 140
Tame [rmin]
DEFAULT REPORT
Peak Component Time Area Height Area Norm, Area
# Mame [min] [uW*sec] [uv] [*] [%&]

1 97440 17903400.37 95489.91 4841 48.41

2 114.783 19078413.8B4 8B2548.08 51.59 51.58

36981814.21 178438.00 100.00 100.00

HPLC chromatogram of compound 6b (racemic)

z
:
i

20

£
T

an 40 50 60

B0 =0 100 1o

70
Tame [min]

DEFAULT REPORT

Peak Component Time Area Height Area MNorm. Area
# Mame [min] UV sec] [uv] [%e] [%=]

1 97.277 58976431.19 30099455 82.54 B82.54

2 116.197 12476025.96 56489245 17.486 17.46

71452457 .15 357487.00 100.00 100.00
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HPLC chromatogram of compound 6b (Chiral)
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125 MHz "°C NMR spectra of compound 6¢ in CDCls

o
et
| T
200—]
= =
E. =
§ 10—
&g = 5 \E
= PN
10 20 30 40 50 &0 7o B0 a0 00 110
Teme [rmin]
Peak Component Time Area Height Area  Norm. Area
# Name [rmin] [uv*sec] [uv] %] [%0]
1 49.043 15702597.14 164674.63 20.20 20.20
2 53.685 22700604.33 225703.42 29.20 29.20
3 56.645 22768215.17 205090.892 29.29 29.29
4 85,823 16557328.80 137817.15 21.30 21.30
TF728745.44 ¥33286.12 100.00 100.00

HPLC chromatogram of compound 6¢ (racemic)

Response [mv]

50
Time [min]

DEFAULT REPORT

Peak Component Time Area Height Area  Norm. Area
# Name [min} [uv*sec] [uv] %] 7l

1 48.688 21105204.70 218810.65 72.56 72.56

2 53.952 124051553 13078.20 4.27 4.27

3 58.798 6521909.26 58187.31 22.42 2242

4 86.905 217246.20 2116.38 0.75 075

20084875.69 292193.24 100.00 100.00
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HPLC chromatogram of compound 6¢ (Chiral)
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500 MHz "H NMR spectra of compound 7 in CDCl;
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500 MHz 'H NMR spectra of compound 8 in CDCl;

wis

Ph Ph

Iy AR B RS m i SR I "I I o L R S Bl B el :
mmu').o ri‘illiﬂ lil9€II.0 r18€Il.1] Il:-','(II.O IGIJ.U lSlIJ.U l-ﬂll.l) Ulll.l} 1?£II.0 1100 1000 9.0 800 700 600 500 40.0 300 200 100

125 MHz "*C NMR spectra of compound 8 in CDCl;
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"
-

z
3
g
-4
-8
|I\II‘IIII|IIII|II\I|IIII|I1I\|IIII|I\II|IIII|III
5 10 15 20 25 30 3% 40 45
Tirme: miri]
Peak Component Time Area Height Area Norm. Area
i# Name [min]  [uV“sec] [uv] [%] [%]
1 25500 5028586.78 4302066 4931 4931
2 32.265 5169742.04 36397.80 5069 50.69
10198328.82 79418.46 100.00 100.00
HPLC chromatogram of compound 8 (racemic)
g P
3 =
% ao—;
zo—f
=
IIII|\III|IIII‘IIII|IIII|IIII|IIII|IIII|\]II|IIII‘IJII|IIII|IIII|
5 1o 15 20 25 30 35 40 45 50 55 60 &5

Time [min]

DEFAULT REPORT

Peak Component Time Area Height Area  Norm. Area
# Mame [min] [uv*sec] [uv] [%e] %]

1 25795 903911.76 8300.31 4 86 486

2 32,622 176B2646.70 79567.00 95,14 95.14

18586558.45 BT867.31 100.00 100.00
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HPLC chromatogram of compound 8 (Chiral)

r
|
| tioin-MS WATERS-Q-Tof Premier-HAB213 00:40:3715-Jan-2013
SR-M1 20 (0.424) AM (Cen,4, 70.00, Ar,8500.0,556.28,1.00,LS 10); Sm (5G, 2x5.00); Sb (10,1.00 ) 1: TOF MS ES+
| 100+ 3461445 1.0503
i | | [+ HD *
i |
] =
‘. 3681282
| |
|
102.0318
| 2738170
167.0142 681283
73'“"7‘ | 2431386 | 387.2112
11t 4300977 a5 2083 562483 ? 7652485
ola L Wlbaddl e Ll L g 2P epeaeps P " ersarseriacess. e 0849033
100 200 300 400 500 BOO T00 BOO 200 1000 1100
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Mass spectrum of compound 4a

\ e mMSs WATERS-Q-Tof Premier-HAB21

i 3 00:44:1615-Jan-2013 .
SR-M2 25 (0.535) AM (Cen.4, 100.00, Ar,8500.0,556.28,1.00,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (25:30-72:80) 1: TOF MS ES+
100 3801052 + 2.32e.
[t w3

=
|282.1024
402 0866
362.0027 0844
250.5518_281,1996 | 05,0034
o . 138.0601 5518 L 5|I2.oorzs 806.3110 g77 4232 759.1963783.1926 864.0005 986 4888 10118998
100 200 300 400 500 BOO 700 B0O 200 1000 1100
Mass spectrum of compound 4b
\ Electrospray ionisaticin-MS WATERS-Q-Tof Premier-HAB213 00:47:4515-Jan-2013
SR-M3 22 (0.462) AM (Can 4, 100.00, Ar,8500.0,556.28,1.00,L5 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (22:27-44:48) 1: TOF MS ES+
100, 380.1058 4.17e3
| w
!R-‘::‘
|
’ ‘
3821040
402.0881
110.0181 250.5581 da2.008) |404.0847
1240888 250 ssg_qo‘fnl ‘l 573.2614 6774291
ol dadbiizesee 20 4 | d sos0ss _sa7.1067 5722014 677429 7552028785 11 451, 1013 s oass__ 1923570
100 200 300 400 500 800 700 800 200 1000 1100

Mass spectrum of compound 4c
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pray WATERS-Q-Tof Premier-HAB213
SR-M4+ 9 (0.203) AM (Cen 4, 100.00, Ar,8500.0,556.28.0 20,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (9:15-106:116)
3801053

11:57:5016-Jan-2013"
1: TOF MS ES+

100 1o - 9.09e3
| g 3T
[
|
ES
|
‘ 382 1023
¥
4020857
| 4040842
| 79.0144 1"'1;“ 1739856 384.1028 <os.0507
| Arsesia o .
| l Ll Mg 7% L i Wk 589.6202  ggpzaas 01190 sy ogra 969,0818
100 200 300 400 500 600 700 800 200 1000 1100
Mass spectrum of compound 4d
Electrospray ionisatioin-MS WATERS-Q-Tof Premier-HAB213 00:37:3215-Jan-2013
SR M-5 37 (0.776) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.75,LS 10); Sm (SG, 2x5.00);, Sb (10,1.00 ) 1: TOF MS ES~+
100 391.1293 728
=
I{‘
|5
4131122
|
208.0692
*| seoses
M14.1147
AT1.0708 573.2515 J——
oL L L - { "‘".sa‘-. e ‘ . '.m-a.ﬁosﬂ-z'm. m.nlaeﬁnm_'__'__“ LIELPT
400 500 800 700 800 00 1000 1100

Mass spectrum of compound 4e
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\_ El pray MS WATERS-Q-Tof Premier-HAB213 00:19:4315-Jan-2013
SR M-8 20 (0.424) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.72 LS 10); Sm (SG. 2x5.00); Sb (10,1.00 ); Cm (20:25-177:190) 1: TOF MS ES+
100- x 3911288 5 NReR
; &

* ‘
|
414.1160
=70.1108 a71.0707 7812566
5 475.0831 P
| N 5951976 2354
| 140.0307 1648848 ar1.ora i | L N GAB.8744 500 G1za i { B61.2411_934.7131 1042.7111
o T 4 ™ oy T brey T - T e————— T T T
100 200 300 400 800 800 700 800 200 1000 1100
ectr -MS WATERS-Q-Tof Premier-HAB213 00:43:1715-Jan-2013 -
SR M-7 11 (0.240) AM (Cen.4, 100.00, Ar 8500.0,556.28,0.60.LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (11:15-180:182) 1: TOF MS ES+
100 413.1103 1274
‘ﬁ ag1aze0. |
<& |
|
|
I
*
414.1154
284.1408
1560811
o8 re 375.1343 8a3.z3a7
1azeser | 2431458 | ayo.1189. 4750834 a1 2474 2410
| . 2851452 || | | _apros26  sos1see 2474
o wlu L WY "I 1 AT T c . 805.2396 5711788 _paz gese 10270750

100 200 300 400 500 600 700 B00O 800 1000 1100

Mass spectrum of compound 4g
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mMs WATERS-Q-Tof Premier-HAB213 00:49:0115-Jan-2013 -
SR M-8 20 (0.425) AM (Gen,4, 100.00, Ar,8500.0,556.28,0.60,L5 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (20:25-51:62) 1. TOF MS ES+
100 3641340 B.41e3
| +
. )
| o« 386.1188
]
|
=
(387 1208
3431257
h 444 0750 7492471
156.0825 244.0790 L 5032848 727.2724 | 7002515
e A T 2848568 2000 | mo7.z080 934,104 _1016.6509 10%6.6908
100 200 300 400 500 600 700 800 200 1000 1100
Mass spectrum of compound 4h
pray mMS WATERS-Q-Tof Premier-HAB213 12:03:1316-Jan-2013 -
SR-M2 15 (0.314) AM (Cen 4, 100.00, Ar,8500.0,556.28,0.70,LS 10); Sm (5G, 2x5.00); Sb (101 00 ), Cm (15:16-41:45) 1: TOF Mg 53‘
ATE. 15643 -
- +
100 s
| 2981364
- l
lssv.uzs
385 1468 742002
3048
2se008 | 00,1488 TEIE Lrsases
156.0819 | . i > “asa. ]
195_0334. ) ., J a1 | 5032761 S826812 5753563 | 776.2848841. 2217 941 1530 e
o 6 200 300 400 500 800 700 800 200 1000 1100

Mass spectrum of compound 4i
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\ EHK ¥ mMs WAT Tof F 213 00:13:0015-Jan-2013
SR M-10 11 (0.240) AM (Cen4, 100.00, Ar.8500.0,556.28,0.35 LS 10); Sm (SG. 2x5.00); Sb (10,1.00 }; Cm (1 1:14-32:38) 1: TOF MS ES+
100 3361235 8.21e3
‘ &
| ~

* |
|
|
|
[
[
320.1300
164 5849 3151148 hass ok
132.9601 a74.0840 64,2208
roso3s | | 2820151 E [ [438.0495503.2819 712384 I 7os.3871
ol Ll add s " bl 1590.1911 653.2300., | | 7883042 5257308 1001.4345__1081.2220,
100 200 300 400 500 800 700 800 900 1000 1100
Mass spectrum of compound 4]
\ v In-MS WATERS-Q-Tof Premier-HAB213 00:16:2215-Jan-2013
SR M-11 12 (0.258) AM (Cen.4, 100.00, Ar,B500.0,556.28,5.00,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 }; Cm (12:17-89:75) 1: TOF MS ES+
100+ Je00 + 2874
I ¥
|
|
| 41814365
. |
19,1501
| 1.3207
| 3801889 a.2021
| 20,1834 Fu.m1
| [420.1 G
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| 108.0352138,.0877 2 1 4781082 775.3208 B
| PR it jasaeez. N e 2002301 3 8712622 9391854 10588081
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Mass spectrum of compound 4k
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WATERS-Q-Tof Premier-HAB213
SR M-12 11 (o 240) AM (Cen, 4, 100.00, Ar, 35000 S556.20,0.75,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (11:16-174:192)

00:25:5815-Jan-2013
1: TOF MS ES+
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Mass spectrum of compound 4l

WATERS-Q-Tof Premier-HAB2
SR- Mu15<0314>m{can4 100.00, MBSDOOSSGZBOASLS 10); Sm (SG, 2x5.00); SI‘.!{“O! A00 ) ©m (15:17-72:79)

12:06:2816-Jan-2013
1: TOF MS ES+
1.63e4
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Mass spectrum of compound 4m
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\ s

WATERS-Q-Tof Premler-HAB213
SR M-15 15 (0.314) AM (Cen.4, 100.00, Ar.8500.0,5656.28.0 40.LS 10). Sm (SG, 2x5.00): Sb (10.1.00 }; Cm (15:20-49:57)

00:52:2515-Jan-2013,
1: TOF MS ES+
341e4
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*
378.2081
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Mass spectrum of compound 4n
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\_ ’ MS WATERS-Q-Tof Premier-HAB213 12:12:0218-Jan-2013 .
SR-M16 11 (0.240) AM (Cen_4, 100.00, Ar,8500.0,556.28,0.60,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (1{16-39:48) 1: TOF MS ES+
AG0 0144 1.11e4
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Mass spectrum of compound 40
Electrospray ionisatiocin-MS WATERS-Q-Tof Premier-HAB213 10:18:5207-May-2013
SR-M27 30 (0.627) AM (Cen.4, 100.00, Ar,8500.0,556.28,0.50,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 }; Cm (30:33-70:80) 1: TOF MS ES+
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Mass spectrum of compound 6a
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Electiospray lonisaticIln-IaS WATERS-Q-Tof Premier-HAB213 15:00:5712-Apr-2013 .
SRM-23 15 (0.357) AM (Cen,4, 100.00, Ar,8600.0,556.28,0.35,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (15:18-44:49) 1: TOF MS ES+
100~ 3g4.1219 2.93e3
[ aashe HI*
=
308.1210
|
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Mass spectrum of compound 6b
Electrospray ionisatioin-MS WATERS-Q-Tof Premier-HAB213 12:15:2112-Apr-2013
SRM-24 17 (0.368) AM (Cen 4, 100.00, Ar,B8500.0,556.28,0.50,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (17:18-T2:75) 1: TOF MS ES+
100 3p4.1214 1.4404
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Mass spectrum of compound 6¢
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\ ms WATERS-Q-Tof Premier-HAB213 16:37:3731-Jan-2013
SR-M-17 12 10 258) AM (Con 4, ‘|DUW Ar 8500.0,556.28,0.25,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 }; Cm (12:13-166:150) I TOF MS ES+
100 2.51e3
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Mass spectrum of compound 7

El MS WATERS-Q-Tof Premier-HAB213 11:50:1101-Mar-2013
SRMT&REP 12 (DZSQ}AM{CQI\A 100.00, AISBOOO 556.28.0.85.LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ) 1: TOF MS ES+
100, 3.16e3
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Mass spectrum of compound 8
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