Anhang fiir das Buch

Cyclen-basierte Metallonucleasen

Synthese und biochemische Evaluation

von

Jan Hormann



N,N¢,N“-Tris(p-tolylsulfonyl)diethylentriamin (3) - 'H-NMR
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N,0,0 “Tris(p-tolylsulfonyl)diethanolamin (5) - '"H-NMR
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N,N*,N“-Tris(p-tolylsulfonyl)diethylentriamin-N,N “~-Dinatriumsalz (6) - 'H-NMR
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1,4,7,10-Tetrakis(p-tolylsulfonyl)1,4,7,10-tetraazacyclododecan (7) - 'H-NMR
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1,4,7,10-Tetraazacyclododecan (8) - "H-NMR
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Bis(2-aminoethyl)sulfid (11) - 'H-NMR
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Bis(2-aminoethyl)sulfid (11) - *C-NMR
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Bis[(p-tolylsulfonylamino)ethyl]sulfid (12) - "H-NMR
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Bis[(p-tolylsulfonylamino)ethyl]sulfid-Dinatriumsalz (13) - 'H-NMR
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4,7,10-Tris(p-tolylsulfonyl)-1-thia-4,7,10-triazacyclododecan (14) - -C-NMR
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1-Thia-4,7,10-triazacyclododecan (15) - H-NMR
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1-Thia-4,7,10-triazacyclododecan (15) - ‘C-NMR
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1-Thia-4,7,10-triazacyclododecan (15) - ESI-MS

+ESI Scan (0.029-1.996 min, 119 Scans) Frag=20.0VvV
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4,10-Bis(p-tolylsulfonyl)-1-oxa-7-thia-4,10-diazacyclododecan (17) - H-NMR
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4,10-Bis(p-tolylsulfonyl)-1-oxa-7-thia-4,10-diazacyclododecan (17) - -C-NMR
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4,10-Bis(p-tolylsulfonyl)-1-oxa-7-thia-4,10-diazacyclododecan (17) - DEPT-NMR
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4,10-Bis(p-tolylsulfonyl)-1-oxa-7-thia-4,10-diazacyclododecan (17) - COSY-NMR
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4,10-Bis(p-tolylsulfonyl)-1-oxa-7-thia-4,10-diazacyclododecan (17) - HMQC-NMR
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4,10-Bis(p-tolylsulfonyl)-1-oxa-7-thia-4,10-diazacyclododecan (17) - ESI-MS
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1-Oxa-7-thia-4,10-diazacyclododecan (18) - H-NMR
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1-Oxa-7-thia-4,10-diazacyclododecan (18) - -C-NMR
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1-Oxa-7-thia-4,10-diazacyclododecan (18) - ESI-MS
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1-(2-Naphthalinmethyl)-1,4,7,10-tetraazacyclododecan (20) - H-NMR
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1-(2-Naphthalinmethyl)-1,4,7,10-tetraazacyclododecan (20) - -C-NMR
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1-(9-Anthracenmethyl)-1,4,7,10-tetraazacyclododecan (22) - H-NMR
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1-(9-Anthracenmethyl)-1,4,7,10-tetraazacyclododecan (22) - -
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1,7-Bis(tert-butyloxycarbonyl)-1,4,7,10-tetraazacyclododecan (24) - H-NMR
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1,7-Bis(9-anthracenmethyl)-4,10-bis(tert-butyloxycarbonyl)-1,4,7,10-tetraazacyclododecan (25) - H-NMR
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1,7-Bis(9-anthracenmethyl)-4,10-bis(tert-butyloxycarbonyl)-1,4,7,10-tetraazacyclododecan (25) - ‘C-NMR
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1,7-Bis(9-anthracenmethyl)-4,10-bis(tert-butyloxycarbonyl)-1,4,7,10-tetraazacyclododecan (25) - DEPT-NMR
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1,7-Bis(9-anthracenmethyl)-4,10-bis(tert-butyloxycarbonyl)-1,4,7,10-tetraazacyclododecan (25) - COSY-NMR
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1,7-Bis(9-anthracenmethyl)-4,10-bis(tert-butyloxycarbonyl)-1,4,7,10-tetraazacyclododecan (25) - HMQC-NMR
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1,7-Bis(9-anthracenmethyl)-4,10-bis(tert-butyloxycarbonyl)-1,4,7,10-tetraazacyclododecan (25) - ESI-MS
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1,4,7-Tris(9-anthracenmethyl)-1,4,7,10-tetraazacyclododecan (27) - H-NMR
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1,4,7-Tris(9-anthracenmethyl)-1,4,7,10-tetraazacyclododecan (27) - -
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1,4,7-Tris(9-anthracenmethyl)-1,4,7,10-tetraazacyclododecan (27) - DEPT-NMR
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1,4,7-Tris(9-anthracenmethyl)-1,4,7,10-tetraazacyclododecan (27) - COSY-NMR
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1,4,7-Tris(9-anthracenmethyl)-1,4,7,10-tetraazacyclododecan (27) - ESI-MS
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[Cu([12]aneN)(NO)] (29)

NNNNNNRNDN

G G W U G G W Y

+ESI Scan (0.296 min) Frag=200.0V Cu-Cyclen.d
234.0908 H /—/ H
N N
[M-2NOz - HJ* m Cu?* u 2 NOg"
NN
H - H
270.0676
[M-2NOs + CI*
M - 1 NOgT*
297.0874
220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300

Counts (%) vs. Mass-to-Charge (m/z)

39



[Cu([12]aneN O)(NO)] (31)
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[Cu([12]aneN O)(NO)] (31) - Rontgenstrukturanalyse

Crystal data and structure refinement for [Cu([12]aneN O) (NO)]

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 30.56°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]

R indices (all data)

Largest diff. peak and hole

OoXaa

C8 H19 CuN5 07
360.82

133(2) K

0.71073 A
Monoclinic

P2(1)/n
a=7.921119) A
b=11.9793) A
c=14.757@) A
1398.9(6) A3

4

1.713 Mg/m3
1.604 mm™"1

748

0.40 x 0.15 x 0.07 mm3
2.19 to 30.56°.

a = 90°.
B =92.587(5)°.
y = 90°.

-11<=h<=11, -16<=k<=13, -21<=I<=19

17378

4238 [R(int) = 0.0253]

98.8 %

Semi-empirical from equivalents
0.75 and 0.54

Full-matrix least-squares on F2
4238/0/202

1.089

R1 =0.0290, wR2 = 0.0683
R1 =0.0399, wR2 = 0.0731
0.597 and -0.399 e.A-3
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U(eq)

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (/&2X 103)

for oxaa. U(eq) is defined as one third of the trace of the orthogonalized Ull tensor.

[Cu([12]aneN O)(NO)] (31)- Rontgenstrukturanalyse
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[Cu([12]aneN O)(NO)] (31)- Rontgenstrukturanalyse
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[Cu([12]aneN O)(NO)] (31)- Rontgenstrukturanalyse
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[Cu([12]aneN O)(NO)] (31)- Rontgenstrukturanalyse
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[Cu([12]aneN O)(NO)] (31)- Rontgenstrukturanalyse
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[Cu([12]aneNS)(NO)] (32) - ESI-MS
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[Cu([12]aneN S)(NO)] (32) - Rontgenstrukturanalyse

Table 1. Crystal data and structure refinement for [Cu([12]aneN3S) (NO3)2]

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 30.56°
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]

R indices (all data)

Largest diff. peak and hole

thiaa

C8H19 CuN506 S
376.88

133(2) K

0.71073 A
Monoclinic

P2(1)/n
a=28.5321(16) A

b =11.903(2) A
c=14.168(3) A
1434.7(5) AS

4

1.745 Mg/m3

1.708 mm™"

780

0.50 x 0.12 x 0.07 mm3
2.24 10 30.56°.

a = 90°.
B =94.368(4)°.
y = 90°.

-11<=h<=12, -15<=k<=16, -19<=I<=20

17105

4381 [R(int) = 0.0143]

99.7 %

Full-matrix least-squares on F2
4381/0/202

1.129

R1 =0.0241, wR2 = 0.0639
R1 =0.0264, wR2 = 0.0649
0.619 and -0.288 e.A-3
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U(eq)

- Réntgenstrukturanalyse
Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (/&2X 103)

for thiaa. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

[Cu([12]aneN S)(NO)] (32)
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- Réntgenstrukturanalyse

[Cu([12]aneN S)(NO)] (32)
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- Réntgenstrukturanalyse

[Cu([12]aneN S)(NO)] (32)
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[Cu([12]aneN SO)(NO)] (33) - ESI-MS
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Anthrachinonmethyl-substituiertes [Cu([12]aneN)(NO)] (35) - ESI-MS
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Napthalinmethyl-substituiertes [Cu([12]aneN)(NO)] (36) - ESI-MS
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Anthracenmethyl-substituiertes [Cu([12]aneN)(NO)] (37)- ESI-MS
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Tris(anthracenmethyl)-substituiertes [Cu([12]aneN)(NO)] (38) - ESI-MS
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[Zn([12]aneN)Cl] (40) - H-NMR
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[Zn([12]aneN)Cl] (40) - -C-NMR
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[Zn([12]aneN)ClI] (40) - ESI-MS
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[Zn([12]aneN O)CI] (41) - H-NMR
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[Zn([12]aneN O)CI] (41) - -C-NMR
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[Zn([12]aneN O)Cl] (41) - ESI-MS

Sample Name Zn-Oxacyclen Position Vial 1 Instrument Name Instrument 1

Inj Vol

20 InjPosition SampleType Sample

Data Filename  Zn-Oxacyclen.d ACQ Method Comment in MeOH

User Name
IRM Calibration Status Success
Acquired Time 8/6/2012 5:14:53 PM

x10 6

2.05
2
1.95
1.9
1.85
1.8
1.75
1.7
1.65
1.6
1.55
1.5
1.45
1.4
1.35
1.3
1.25
1.2
1.15
1.1
1.05
14
0.95
0.9
0.85-
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35-
0.3
0.25
0.2
0.15
0.1
0.05
)

+ESI| Scan (0.046-0.179 min, 9 Scans) Frag=200.0V Zn-Oxacyclen.d
272.05545

[CH CINOZn - Cl]
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N N
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= )\ I

Counts vs. Mass-to-Charge (m/z)
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[Zn([12]aneN S)CI] (42) - H-NMR
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[Zn([12]aneNS)CI] (42) - C-NMR
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[Zn([12]aneN S)CI] (42) - ESI-MS
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[Zn([12]aneN SO)CI] (43) - H-NMR
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[Zn([12]aneN SO)CI] (43) - -C-NMR
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[Zn([12]aneN SO)CI] (43) - ESI-MS
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