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Calculation of rate constants for the uncatalysed cleavage of uridine 3’-alkyl esters

Rate constants for the uncatalysed cleavage were calculated using parameters reported by Kosonen & al.*
(Kosonen;Yousefi-Salakdeh;Stromberg;& Lonnberg, 1998). Partial rate constants reported for the cleavage
of uridine 3’-esters 4c, 4e, 4g and 4h allowed calculation of B,c values for these processes. Using B¢ values
obtained and known pK, values® for the leaving group alcohols, partial rate constants for the cleavage of
other corresponding alkyl esters were calculated. The rate constant for the uncatalysed cleavage at a given
pH could then be calculated using equation 1. from Ref. 1.

Eq.l. Kobs=(Ka[H T?/K+ku[H]/K+K KK/ [HT)/([H']/K+1)

Rate constants k,, k, k. and kq refer to acid catalyzed reaction of neutral phosphodiester, acid catalyzed
reaction of monoanionic phosphodiester, spontaneous cleavage of monoanionic phosphodiester and base-
catalysed cleavage of monoanionic phosphodiester, respectively. K is the equilibrium constant for
deprotonation of the neutral phosphate to a monoanionic species. A value of 12.4 was used for the water
autoprotolysis constant pK,, at 90 °C.2 The proportions of partial reactions were calculated by dividing the
corresponding term with kqps. Calculated rate constants as a function of pH are shown in Fig. S1.
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Fig. S1. Calculated rate constants for the cleavage of uridine 3’-alkyl phosphates as a function of pH.
Calculation is based on parameters reported by Kosonen et al. 1. UpEtCl; (uridine 3’-
trichloroethylphosphate (4h), UpEtCl, (uridine 3’-dichloroethylphosphate (4g), UpEtOEt (uridine 3’-
ethoxyethylphosphate (4e), UpMe (uridine 3’-methylphosphate (4d), UpiPr (uridine 3’-isopropylphosphate
(4b).
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Rate constants for the uncatalysed cleavage of UpEtCl; and aryl esters at different temperatures

Rate constants of the cleavage of UpEtCl; were determined at three temperatures, 90 °C, 75 °C and 60 °C,
at pH 6.5. pH was adjusted with MOPSO buffer. pK, of MOPSO at different temperatures was calculated on
the basis of data found in literature* and hydroxide ion concentration under experimental conditions was
calculated using pK,, values from ref. 3. Logarithmic second-order rate constants for hydroxide ion catalyzed
reaction were plotted against 1/T according to Arrhenius equation. Parameters obtained from a linear fit
were used to calculate k, values at lower temperatures. Rate constants for the background reaction of
uridine 3’-aryl esters 3a-e at 50 °C we calculated by interpolation using experimentally determined values
obtained at pH 6.5 at 25 °C and 90 °C.

Table S1. Calculation of rate constants of the background reaction for the cleavage of UpEtCl; at different

temperatures.

T=363K T=348K T=333K T=323K T=298 K
Kobs /10° s 26.3+0.4 5.800.05 1.62+0.07 0.46° 0.021°
pK,,” 12.4 12.7 13.0 13.3 14.0
[HO]/M, pH 6.5 1.26x10° 6.31x10” 3.2x10” 1.58x10” 3.17x10°
ko /M's 20.9 9.21 5.06 2.93° 0.65

2 Calculated on the basis of values obtained at higher temperatures as explained in the text. ® From Ref. 3

Table S2. Rate constants of cleavage of uridine 3’-alkyl phosphates in the presence of monometallic Zn**
and Cu®* complexes at 90 °C.

UpEtCl3 UpEtCI, UpEtF, | UpEtOEt | UpMe UpEt UpiPr UpnPe
4h 4g 4f de 4d 4c 4b 4a
Py 12.2 12.9 13.0 14.8 15.5 15.8 17.1 17.3
ko /10°s™ pH 6.6° 72.6 12.3 9.54 0.13 0.029 0.018 0.0021 0.0016
Kobs/10™° s pH 6.6 210040 | 1800+40 25143 54+1 1.7+0.1
10 mM Zn**-8
Kobs/10°s™ pH 6.6 400+30 | 320+10 | 37020 55+3 62+2 0.11+0.01 | 0.14+0.01
2 mM Zn*"-8
Kobs/10° s pH 6.6 11043 | 40.0£0.2 5.610.2 0.67+0.05 0.17+0.04
2 mM Zn*-9
Kobs/10° s pH 6.6 73t4 30£1 27+1 3.6£0.2 | 5.3t0.2 0.25+0.01 | 0.11+0.01
2 mM Zn*-9
Kobs/10° s pH 6.6 21043 70£1 5.410.3 0.5040.02 0.05:0.02
2 mM Zn**-10
Kobs/10° s pH 6.6 100+1 20£1 0.1740.01 0.045+0.004 | 0.009+0.002
2 mM Zn**-11
Kobs/10° ™ pH 6.6 70£1 20.0£0.1 0.17+0.04 0.06£0.02 | 0.017+0.001
2 mM Zn**-12
Kobs/10°s™ pH 6.6 80.0+0.4 | 20.0+0.2 0.16+0.01 0.0330.005 | 0.015+0.004
2 mM Zn**-13
Kobs/10° s pH 6.6 82016 18042 15041 39+3 A4+4 3.040.2 1.9+0.1
10 mM Cu®*-14
Kobs/10°s™ pH 6.6 4400+60 | 2100£300 | 760+30 290+2 601 9.1+0.3 13+1
10 mM Cu®*-15
ko /107 s pH 5.6 90.3 18.9 15 0.59 0.21 0.13 0.02 0.02
Kobs/10° ™ pH 5.6 280+1 150+1 58.3+0.5 11.3+0.3 0.94+0.05
10 mM Zn**-8
Kobs/10™ ™ pH 5.6 19.0£0.4 | 7.610.1 3.5+0.3 1.6+0.2 0.32+0.01
10 mM Zng,’
Kobs/10° s pH 5.6 2412 13.5+0.3 | 12.6£0.4 | 2.6+0.1
2mM Zny,

®From ref. 2 except for that for 4a that was determined kinetically in 1 M NaOH at 25 °C using known B, value of -
1.34 from ref. 5. ® Rate constant of the uncatalysed reaction calculated as described above. ¢ Data taken from ref.6.
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Table S3. Rate constants of the cleavage of uridine 3’-aryl phosphates in the presence of monometallic Zn**

and Cu®* complexes.

UpPh 3a Up-pCIPh 3b | Up-oCIPh 3c | UpPhCl, 3d | UpPhNO, 3e
pK," 9.95 9.38 8.48 7.51 7.14
Kuncat / 10°s™, pH 6.5, 25 °C 0.39+0.1 1.33+0.02 | 1.84+0.04 | 13.2¢+0.3 | 43.10.6
Kops/ 10°s™ pH 6.5, 25 °C, 2mM Zn"*-8 2.56+0.07 | 7.540.4 13.9+0.5 164+4 77020
kops/ 10°s™ pH 6.5, 25 °C, 10 mM Cu”"-14 | 10.1+0.2 483 1043 1420+40 | 502090
Kops/ 10°s™ pH 6.5, 25°C, 10 mM Cu”™-15 | 44.6+0.8 222+9 377+8 33004200 | 7700+200
Kuncat / 10™s™, pH 6.5, 90 °C 3.65+0.05 | 9.1+0.2 11.7+0.4 5143 10625
k/10"s", pH 6.5, 90 °C,2mM Zn>"-9 6.30.2 16.9+0.3 20.845 13347 580+40
k/10”s™, pH 6.5, 90 °C, 2mM Zn**-8 46+2 91+3 12643
k/10“s™, pH6.5,90 °C, 10 mM Cu**-14 | 10.4+0.5 40.0+0.2 52+2
k/10”s™, pH 6.5, 90 °C, 10 mM Cu**-15 | 82.0+0.4 280+2 540+20
Kuncat / 10°s™, pH 5.9, 25 °C” 0.25+0.02 | 0.68+0.02 | 0.95+0.01 | 5.06+0.04 | 18.9+0.1
k/10°s™ pH5.9, 25 °C, 10 mM Zn*",;” 0.710.02 | 2.440.2 4.35+0.03 | 58.6¢0.8 | 62020
k/10°s™ pH5.9,25°C, 10 mM Zn*"-8 2.56£0.03 | 11.5+0.3 23.340.4 260+8 110010
Kuncat / 10°s™, pH 7.5, 25 °C° 0.618 1.40 1.92 10.4
k/10°s™, pH 7.5, 25 °C* 10 mM Zn""-8 0.095+0.003 | 0.45+0.01 | 1.39+0.04 | 10.30.1

aErom. ref. 7. °From. ref. 6.

Synthesis and characterization of phosphodiester substrates and ligands.

General procedures. The NMR spectra were recorded on a Bruker AV 500 or 400 spectrometer. The mass
spectra were acquired using either a Bruker micrOTOF-Q ESI-MS spectrometer or Perkin-Elmer Sciex API
365 triple quadrupole spectrometer. Ethanol, dichloromethane and acetonitrile were dried by storage over
molecular sieves. A semipreparative column ODS Hypersil RP-18, 250x10 mm, 5 um was used for HPLC
purification of the synthesis products. Commercially available bipyridine (Acros), terpyridine (ABCR), 1,4,7-
triazacyclononane (TClI), 1,4,7-triazacyclononane trinydrobromide (Aldrich) 1,5,9-triazacyclododecane (TCl)
and 1,5,9-triazacyclododecane trihydrobromide (Aldrich) were used as received. The synthesis of alkyl
esters 4b-4h and phenyl ester 3a has been reported before.® Uridine 3’-phosphoesters 3b-3e and 4a,
methyl phosphonate 7b as well as ligands 17 a, 17b, 19b, 21b and 22 were synthesized in the present work
using known methods as described below. "HNMR spectra for the purified products are attached at the end
of the document.

Synthesis of uridine 3"-neopentyl phosphate (4a). 4a was synthesized by the common phosphoramidite
method from commercially available 5'-O-dimethoxytrityl-2'-O-triisopropylsilyloxymethyluridine- 3'-[(2-
cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite and neopentanol using a previously described method.? *H
NMR 64 (500 MHz, CD;0D): 8,07 (1H, d, J=8,0 Hz, H6), 5,97 (1H, d, J=5,0 Hz, H1"), 5,75 (1H, d, J=8,0 Hz, H5),
4,59 (1H, m, H3") 4,33 (1H, t, J=5,0 Hz, H2"), 4,26 (1H, m, H4'), 3,85 (2H, s, CH, ), 3,61 (2H, m, H5",H5"),
0,965 (9H, s, 3xCH5). *'P NMR (202 MHz, D,0): 4,20. ESI- -MS: m/z 393,1158 [M-H]’

Synthesis of uridine 3'-methylphosphonate (7b). 7b was synthesized as described previously by Méki et al.’
After coupling of 2 ,5-di-O-(tert-butyldimethylsilyl)uridine®? (0550 g, 1 mmol) and
methylphosphorylbis(1,2,4-triazole), " obtaining 2',5"-di-O-(tert-butyldimethylsilyl)uridine-3'-
methylphosphonate, the tert-butyldimethylsilyl protecting groups were removed with 05 M
tetrabutylammoniumfluoride in tetrahydrofuran. The crude product was purified by RP HPLC on a
semipreparative column, eluting with a mixture of water and acetonitrile. Finally, the product was treated
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with cation exchange resin (AG 50W-X2). Yield 0,078 g (24 %). *H NMR & (500 MHz, D,0): 7,80 (1H, d, J=8,3
Hz, H6), 5,88 (1H, d, J= 5,1 Hz, H1"), 5,83 (1H, d, J=8,0 Hz, H5), 4,55 (1H, m, H3") 4,37 (1H, t, J=5,1 Hz, H2"),
4,20 (1H, d, J=2,9 Hz, H4"), 3,83 (1H, dd, J= 2,9 Hz, J=12,8 Hz, H5"), 3,75 (1H, dd, J=4,2 Hz, J=12,8 Hz, H5"),
1,31 (3H, d, J=16,9 Hz, P-CH3). *'P NMR (202 MHz, D,0): 28,37 ESI"-MS: m/z 321,30 [M-H]

Synthesis of uridine 3"-aryl phosphates 3b-3e.The 5™-O-(4-monomethoxytrityl-2"-O-(tetrahydropyran-2-yl)-
uridine 3"-arylphosphates were synthesized from 5"-O-(4-monomethoxytrityl-2"-O-(tetrahydropyran-2-yl)-
uridine and commercially available substituted phenyl phosphorodichloridate as described previously.®”
The acid labile monomethoxytrityl and tetrahydropyranyl protecting groups were removed with a mixture
of acetonitrile and 0.2 M aqueous hydrogen chloride (1:1) at room temperature (25).° After 30-45 min the
pH of the solution was adjusted to 4.7 with aqueous sodium acetate. After extraction with
dichloromethane, the aqueous phase was evaporated to dryness. The product was purified by RP HPLC on a
semipreparative column. A mixture of acetonitrile and water was used as an eluent; 10 min isocratic elution
with 3 % acetonitrile, then 30 min linear gradient to 50 % acetonitrile. The purified products were
lyophilized and characterized by *H, *'P and MS spectroscopy.

Uridine 3"-(4-chlorophenyl) phosphate (3b): *H NMR & (500 MHz, CD;0D): 8,05 (1H, d, J=8,1 Hz, H6), 7,29
(2H, d, J=9,3 Hz, PhCl), 7,26 (2H, d, J=9,1 Hz, PhCI), 5,97 (1H, d, J=5,3 Hz, H1"), 5,72 (1H, d, J=8,1 Hz, H5),
4,71 (1H, m, H3"), 4,33 (1H, t, J=5,3 Hz, H2'), 4,24 (1H, d, J=3,6 Hz, H4"), 3,81 (1H, dd, J=2,4 Hz, J=12,4 Hz,
H5"), 3,75 (1H, dd, J=2,6 Hz, J=12,2 Hz, H5""). *'P NMR (202 MHz, CD;0D): -5,09. ESI" -MS: m/z 433,04 [M-H]

Uridine 3"-(2-chlorophenyl) phosphate (3c): *H NMR & (500 MHz, CD;0D): 8,09 (1H, d, J=8,3 Hz, H6), 7,62
(1H, d, J=8,2 Hz, PhCl), 7,39 (1H, d, J=7,9 Hz, PhCl), 7,26 (1H, m, PhCI) 7,06 (1H, t, J=7,6 Hz, PhCI), 5,97 (1H,
d, J=5,1 Hz, HY'), 5,72 (1H, d, J=8,3 Hz, H5), 4,79 (1H, m, H3"), 4,36 (1H, t, J=4,7 Hz, H2"), 4,29 (1H, m, H4"),
3,82 (2H, m, H5" ja H5™"). *'P NMR (202 MHz, CD;0D): -5,27. ESI" -MS: m/z 433,05 [M-H]

Uridine 3'-(2,5-dichlorophenyl) phosphate (3d): *H NMR &, (500 MHz, CD;0D): 8,08 (1H, d, J=8,0 Hz, H6),
7,74 (1H, d, J=1,9 Hz, PhCl,), 7,38 (1H, d, J=8,5 Hz, PhCl,), 7,08 (1H, dd, J=2,2 Hz, J=8,45, PhCl,), 5,98 (1H, d,
J=5,4 Hz, HY'), 5,72 (1H, d, J=8,3 Hz), 4,78 (1H, m, H3"), 4,36 (1H, t, J=4,9 Hz, H2'), 4,31 (1H, m, H4"), 3,83
(2H, m, H5 ja H5"). *'P NMR (202 MHz, CD;0D): -5,59. ESI" -MS: m/z 467,02 [M-H]

Uridine 3"-(4-nitrophenyl) phosphate (3e): 'H NMR 6, (500 MHz, CD30D): 8,25 (2H, d, J=9,4 Hz, NO,Ph), 8,04
(1H, d, J=7,9 Hz, H6), 7,49 (2H, d, J=9,1 Hz, NO,Ph), 5,99 (1H, d, J=6,1 Hz, H1"), 5,73 (1H, d, J=8,3 Hz, H5)
4,79 (1H, m, H3") 4,38 (1H, t, J=4,9 Hz, H2"), 4,27 (1H, d, J=3,0 Hz, H4"), 3,82 (1H, dd, J=2,5 Hz, J=12,4 Hz,
H5), 3,76 (1H, dd, J=2,6 Hz, J=12,4 Hz, H5""). *'P NMR (202 MHz, CD;0D): -6,14. ESI" -MS: m/z 444,04 [M-H]

Synthesis of N,N,N",N’-tetrakis(2-pyridylmethyl)-2-hydroxy-1,3-propanediamine (19b): A mixture of picolyl
chloride hydrochloride (0,607 g, 3,64 mmol), 1,3-diamino-2-propanol (82 mg, 0,91 mmol) and potassium
carbonate (1,75 g, 13 mmol) in 30 ml of acetonitrile was refluxed smoothly 48 hours with magnetic stirring.
The reaction mixture was evaporated to dryness. The residue was dissolved with water and extracted with
dichloromethane. The organic phase was dried with Na,SO, and evaporated to dryness. The crude product
was purified by silica gel chromatography using a stepwise gradient of methanol (5-20 %) in
dichloromethane. The pure product was obtained as brown oil. Yield 0,1159 g (28 %) *H NMR &y (500 MHz,
CD;0D): 8,43 (d, 4H, J=4,5 Hz), 7,77 (t, 4H, J=7,5 Hz), 7,52 (d, 4H, J=7,5 Hz), 7,28 (d, 4H, J=4,5 Hz), 3,98 (m,
1H), 3,83 (d, 8H), 2,64 (dd, 2H, J=13,5 Hz, J=4,0 Hz), 2,53 (dd, 2H, J=13,5 Hz, J=7,5). ESI" -MS: m/z 455,2389
[M+H]".
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Synthesis  of  N,N,N",N’-tetrakis(4-imidazoylmethyl)-2-hydroxy-1,3-propanediamine ~ (22):*  4-
hydroxymethylimidazole hydrochloride was first converted to 4-chloromethylimidazole hydrochloride.*
1,3-diamino-2-propanol (0,135 g, 1,5 mmol) was dissolved in dry ethanol. Triethylamine (5 mL) was added
and the reaction mixture was heated at reflux. 4-chloromethylimidazole hydrochloride was dissolved in dry
ethanol and added dropwise to the reaction mixture. After 3.5 h reflux, reaction mixture was evaporated to
dryness. The residue was dissolved with 30 mL of dry dichloromethane and stirred for 1.5 h. Organic phase
was filtered at atmospheric pressure and evaporated to dryness. The remaining triethylammonium salt was
removed by treating the crude product with anion exchange resin (DOWEX 1-X8). Yield 0,311 g (50 %). *H
NMR &y (500 MHz, D,0): 7,64 (s, 2H), 7,61 (s, 2H), 7,01 (s, 2H), 6,95 (s, 2H), 3,76 (m, 1H), 3,61 (s, 4H), 3,57
(s, 4H), 2,53 (d, 2H, J=6 Hz), 2,32 (d, 2H, J=6 Hz). *C NMR (500 MHz, D,0): 135,9; 132,96; 118,48; 65,69;
56,44; 49,76. ESI" -MS: m/z 411,2577 [M+H]"

Synthesis of 1,3-Bis(1,4,7-triazacyclonon-1-yl)-2-hydroxypropane (17a): The ligand was synthesized as
described previously by Iranzo et al.** *H NMR &y (500 MHz, CDCls): 4,17 (tt, 1H, J=9,5 Hz, J = 2,5 Hz), 3,59-
3,52 (m, 8H), 3,25 (t, 8H, J=5,8 Hz), 3,09-3,04 (m, 4H), 2,99-2,94 (m, 4H), 2,70 (dd, 2H, J=14 Hz, J=2,5 Hz),
2,59 (dd, 2H, J=9,8 Hz, J=14,3 Hz). ESI'-MS: m/z 315,34 [M+H]"

Synthesis of 1,3-Bis(1,4,7-triazacyclonon-1-yl)-propane (17b): The ligand was synthesized as described
previously by Saito et al.'” In order to remove the HBr salt, the ligand (42 mg) was mixed with 4 M NaOH
solution (15 ml) and the mixture was stirred 2 h at room temperature. The water solution was extracted
with chloroform (4x20 ml). The organic phase was dried with Na,SO, and evaporated to dryness. "H NMR &,
(500 MHz, D,0): 3,49 (s, 8H), 3,24 (t, 8H, J=6 Hz), 2,97 (t, 8H, J=6 Hz), 2,67 (t, 4H, J=8 Hz), 1,77 (m, 2H). **C
NMR (500 MHz, D,0): 68,15; 52,09; 47,15; 43,31; 41,89. ESI*-MS: m/z 299,2923 [M+H]".

Synthesis of 1,3-Bis(1,5,9-triazacyclododec-1-yl)-2-hydroxypropane (21b): The ligand was synthesized as
described previously by Mohamed et al."® *H NMR §&,;(500 MHz, CD;0D): 4,11 (m, 1H), 2,91-2,76 (m, 21H),
2,56 (dd, 2H, J=13 Hz J=9,5 Hz), 2,47 (dt, 4H, J=13 Hz J=4,5 Hz), 2,14 (dd, 2H, J=13 Hz J=2,8 Hz), 1,88 (m, 2H),
1,72 (m, 9H). ESI*-MS: m/z 399,3817 [M+H]"
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? Ol NS 16
= ¥ DS 2
0=P-0 Na SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 456.1
DW 48.400 usec
DE 6.00 usec
TE 298.1 K
\ D1 1.00000000 sec
grit MCREST 0.00000000 sec
QoW MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
SI 32768
SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
‘ [ PC 1.40
i . L N Z X
R o R ma e REans s o B R B B AREas L
10 9 8 7 6 5 4 3 2 1 0 ppm
I I\
. o~ ©wlo(aNom~onNoloN o ~
< SR Qe QR 9 e e N|® © e
= ’Q—O MNO|v™| v O« NOOC ;O [«2]
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\ / \ \\/ }/ / \/ Current Data Parameters
NAME Neo
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date__ 20111212
Time 9.15
INSTRUM AV500
PROBHD 5 mm PABBI 1H-
PULPROG z2g30
TD 65536
SOLVENT MeOD
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
% AQ 3.1720407 sec
% RG 456.1
2 DW 48.400 usec
C%Lf DE 6.00 usec
H‘fd TE 298.1 K
& D1 1.00000000 sec
@&3 MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
p1 6.80 usec
PL1 1.50 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
SI 32768
SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
I ) ; o
J PC 1.40
2.1 2.0 1.9 1.8 1.7 1.6 1.5 14 13 1.1 10 09 08 0.7 ppm
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Uridine 3'-neopentyl phosphate (4a)
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oo ® O N0 MMM PO~ LOLOOVOUNOLOOMILNNNONANADD ooBRUKER
<7 <<t <t < < < e < < NN M OO MO MO OO MO MM N
\ \/ / / \\\\‘ / / / / // Current Data Parameters
NAME Neo
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111212
Time 9.15
INSTRUM AV500
PROBHD 5 mm PABBI 1H-
PULPROG zg30
i D 65536
‘\% SOLVENT MeOD
IRV NS 16
lﬁ‘@ DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 456.1
DW 48.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
zmz===== CHANNEL fl =s=======
NUC1 1H
Pl 6.90 usec
PL1 1.50 dB
W SFO1 500.1330885 MHz
& LAY
&A
Wy \2\% F2 - Processing parameters
7 A\ N ST 32768
o SF 500.1300000 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
f ) ] j [ ! I ' [ ' | ! f ! I I j I i ] j
5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 ppm
. * y N
© o o~ e ~| | 5 o = |
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Uridine 3'-neopentyl phosphate (4a) .

8.079
8.072
8.056

—8.063

Current Data Parameters
NAME Neo
EXPNO 1
PROCNO 1

F2 - Acquigition Parameters
Date 20111212

Time 9.15

INSTRUM AV500
PROBHD 5 mm PABBI 1H-
PULPROG 2930
D 65536
SOLVENT MeOD
16

2
10330.578
0.157632
3.1720407
4561
48:.400
6:00
298.1 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

======== CHANNEL fl ========
NUC1 1H

p1 6.90 usec
PL1 1.50 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
SI 32768

SF 500.1300000 MHz
WDOW EM

SSRB 0
MM%WWMWWWWMWW ME 0-30 Hz
B 0

PC 1.40

1.00
0.97



satkuu
Text Box
Uridine 3'-neopentyl phosphate (4a)


\E\Ie_ct_ronic quplemer]tarv Material (ESI) for Organic & Biomolecular €h
This journal is €Uridine 3-methylphosphonate (7b)

&

SpinWorks 3: no title

;{egnkl,s‘iryj. P

e

NN g OE Aot
0~ [eeluckecRoe] ~Nutniru
=0 [ RN oO~NOYUHW
O NNO B Q=N DA
W~ W O~NuUnTnWwN
| L |

16€L

0LET'€E
8611°¢C
[4X01 S

J
ff'
f
s
N
\
?
=l
I
.
:

DS | /
P\ JL/\M A AW |

[ { J ) L

/ N VY YY W { Y Y

[ oo = O = O = (=] o w =t

=) 0o ® v o @ o0 © @ © [N

3 oo 83 L N =X 3 s 2 &

L L L L Y Y L L L L L AL L L L DL L L L I

PPM 7.6 7.2 6.8 6.4 6.0 5.6 52 48 44 4.0 3.6 3.2 2.8 2.4 2.0 1.6 1.2 0.8 04 0.0

file: F:\urd-3'-Mephos\1\fid expt: <zg30>
transmitter freg.: 500.133089 MHz

time domain size: 65536 points

width: 10330.58 Hz = 20.6557 ppm = 0.157632 Hz/pt
number of scans: 16

freqg. of 0 ppm: 500.130000 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000

Hz/cm: 168.193 ppm/cm: 0.33630
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PPM 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0
file: F:\urd-3!-Mephos\1\fid - expt: <zg30> freq. of 0 ppm: 500.130000 MHz

transmitter freg.: 500.133089 MHz ) processed size: 32768 complex points

time domain size: 65536 points LB: 0.300 GF: 0.0000

width: 10330.58 Hz = 20.6557 ppm = 0.157632 Hz/pt Hz/cm: 46.047 ppm/cm: 0.09207

number of scans: 16
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PPM 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
file: F:\urd-3'-Mephos\1\fid expt: <zg30> freq. of 0 ppm: 500.130000 MHz
transmitter freq.: 500.133089 MHz A processed size: 32768 complex points
time domain size: 65536 points LB: 0.300 GF: 0.0000
width: 10330.58 Hz = 20.6557 ppm = 0.157632 Hz/pt Hz/cm: 40.036 ppm/cm: 0.08005

number of scans: 16
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file: F:\urd-3'-Mephos\1\fid expt: <zg30>
transmitter freq.: 500.133089 MHz

time domain size: 65536 points
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number of scans: 16
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processed size: 32768 complex points
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Uridine 3'-(4-chlor:

obhenyl) phosphate
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file: F:\nmr\4-kloori\1\fid expt: <zg30>
transmitter freq.: 500.133089 MHz
time domain size: 65536 points

I
6.0

width: 10330.58 Hz = 20.6557 ppm = 0.157632 Hz/pt

number of scans: 16

freq. of O ppm: 500.130000 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000

Hz/cm: 169.255 ppm/cm: 0.33842
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Uridine 3'-(2-chlorophenyl) phosphate
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processed size: 32768 complex points

LB: 0.300 GF: 0.0000
Hz/cm: 170.317 ppm/cm: 0.34054

freqg. of 0 ppm: 500.130000 MHz

6.8 64 60 56 52 48 44

7.2

7.6
width: 10330.58 Hz = 20.6557 ppm = 0.157632 Hz/pt

transmitter freq.: 500.133089 MHz
number of scans: 16

file: F:\2-cl\3\fid expt: <zg30>
time domain size: 65536 points
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y . Uridine 3'-(2,5-di-chlorophenyl) phosphate
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file: F:\2,5-c\1\fid expt: <zg30>

transmitter freq.: 500.133089 MHz

time domain size: 65536 points

width: 10330.58 Hz = 20.6557 ppm = 0.157632 Hz/pt
number of scans: 16

freq. of O ppm: 500.130000 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000

Hz/cm: 157.924 ppm/cm: 0.31576
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transmitter freq.: 500.133089 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 0.300 GF: 0.0000

width: 10330.58 Hz = 20.6557 ppm = 0.157632 Hz/pt Hz/cm: 159.341 ppm/cm: 0.31860

number of scans: 16
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1 :.265
7.204
7.194
7.110
7.027
7.010
5.536
5.514
5.225
5.107
5.042
5.029
4.986
4.934
4.888
4.837
4.789
4.757
4.724
4.671
4.615
4.559
4.528

e N

— O
o <
< <

4.318
4.125
4.057
4.006
3.998
3.990
3.983
3.975
3.968
3.958
3.923
3.913
3.902°
3.877
3.857
3.828
3.822
3.793

< <

Current Data Parameters

Lig05032012
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20120305
N o4 N Time 9.09
W 7 INSTRUM AV500
I / A \/\ /N = 4 PROBHD 5 mm PABBI 1H-
—. _j/ \7 d PULPROG 2g30
. TD 65536
\ N\ = 4 SOLVENT MeOD
! \ /A NS 16
= — 7 DS 2
N Y SWH 10330.578
N N FIDRES 0.157632
Y AQ 3.1720407
RG 456.1
DW 48.400
DE 6.00
TE 298.1
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1
NUC1 1H
p1 6.90
PL1 1.50
SFO1 500.1330885
F2 - Processing parameters
ST 32768
SF 500.1300000 MHz
WDW EM
SSB 0
LB
GB 0
J PC 1.00
] ’ P - i

l||l|||lvll!ll‘!‘rll|||vll|l||vrlr!l||lllllllllllll|Il|lllllll]vll’ll||||]|||1IllllllVrTl|||lIlll||ll|l|l|lllll||||ll||llll|
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N,N,N",N"-tetrakis(2-pyridylmethyl)-2- .
hvdroxv-1.3-propanediamine (19b)

1

1

ppm
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BRUKER

Current Data Parameters

NAME Lig05032012
EXPNC 2
PROCNO 1

F2 - Acguisition Parameters
Date_ 201203085
Time 9.13
INSTRUM AV500
PROBHD 5 mm PABBI 1H-
PULPROG cosygpmEqE

™D 1024
SOLVENT DMSO

NS 2

o] 2

SWH 6666.667 Hz
FIDRES 6.510417 Hz
AQ 0.0769250 sec
RG 20642.5

oW 75.000 usec
DE 6.00 usec
TE 298.1 K
DO 0.00000300 sec
D1 2.00000000 sec
di3 0.00000400 sec
Dils 0.00020000 sec
INO 0.00015000 sec
MCREST 0.00000000 sec

==m=s=e= CHANNEL fl sssswsss

NUC1 1H
Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330069 MHz
wzms=s GRADIENT CHANNEL =====
GPNAM1 SINE.100
3 GPNAM2 SINE.100
[ % FHE-
GPX1 0.00 %
GPX2 0.00 %
GPX3 0.00 %
L. GPY1 0.00 %
GPY2 0.00 %
GPY3 0.00 %
GPZ1 16.00 %
GPzZ2 12.00 %
GPzZ3 40.00 %
P16 1000.00 usec
F1 - Acquisition parameters
NDO 1
D 65
SFO1 500.133 MHz
FIDRES 102.564102 Hz
sw 13.330 ppm
FnMODE QF
F2 - Processing parameters
S1 1024
SF 500.1300000 MHz
WDW SINE
§sB 0
LB 0.00 Hz
GB 0
PC 1.00
Fl1 - Processing parameters
S1 1024
MC2 QF
SF 500.1300000 MHz
WDW SINE
88B 0
LB 0.00 Hz
GB 0
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4.773
4.765
4.758
4.704
4.654
4.646
4.641
4.456
4.411
4.350
4.266
3.959
3.836
3.827
3.819
3.814
3.802
3.792

—

3.786
3.774
3.764
3.759
3.753
3.748
3.745
3.737
3.731
3.711
3.688
3.682
3.640
3.611
3.599
3.591
3.574

3.562
3.551
3.542
3.527
3.521
3.514
3.507
3.498

it

NAME

Current Data ameters
Qi;fmm

~ EXPNO
PROCNO

F2 - Acqulsltl

Date_
Time
I"I‘ INSTRUM
~7 PROBHD
PULPROG

MCWRK

20070§§g>

AV500

5 mm PABBI 1H-
zg30

65536

D20

16

2

10330.578
0.157632
3.1720407

298 1K
1.00000000
0.00000000
0.01500000

CHANNEL f1

500. 1330885

F2 - Processing parameters

ST

SF
WDW
‘ SSB
N\ 1B
o' GB
PC

EEREEGE

||||||

110.21

32768
500.1300000 MHz
EM
0
0.30 Hz
0
1.00
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- F
N,N,N",N’-tetrakis(4-imidazoylmethyl)-2-hydroxy-1,3-propanediamine (22)
O <HF OO H N M <P O . -
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Current Data Parameters

 BRUKER

NAME im-kationv
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070625
Time 11.12
INSTRUM AV500
PROBHD 5 mm PABBI 1H-
PULPROG zg30
D 65536
SOLVENT D20
NS 16
DS 2
SWH 10330.578 Hz
{ FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 362
DW 48.400 usec
DE 6.00 usec
TE 298.1 K
pl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
sdm===== CHANNEL fl s=s======
NUC1 1H
Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
ST 32768
SF 500.1300000 MHz
WDW EM
SSB 0
/ J¥/‘—’ﬁvvﬂ) LB 0.30 Hz
! GB 0
PC 1.00
AN UUULUUE SRS LA I B A ISR AN AR B I T e
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 71 7.0 6.9 ppm
3 ) Lo
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N,N,N´,N´-tetrakis(4-imidazoylmethyl)-2-hydroxy-1,3-propanediamine (22)  
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[ ;
N,N,N",N’-tetrakis(4-imidazoylmethyl)-2-hydroxy-1,3-propanediamine (22) ’
TN OO WM N ) C><7
~O MONOY ™ W w NN U [SEENV Ty (o] LUCSC& uwl ;11 %BRUKER
OO OO W W w ~~~ r~
Yo RRTs JETo MTe JESTREStIEC RN < st <t < < < < < = LN
j \ \ \ / / \ / \ \ / Current Data Parameters
) NAME im~-kationv
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20070625
Time 11.12
INSTRUM AV500
PROBHD 5 mm PABBI 1H~
PULPROG zg30
™D 65536
SOLVENT D20
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 362
DW 48.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=m=me=m=s= CHANNEL fl =osmsmoms
NUC1 1H
Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
SI 32768
SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
H A L I A I Y A N A L I L B I
5.05 5.00 495 490 4.85 4.80 475 470 465 4.60 455 450 4.45 ppm
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N,N,N",N"-tetrakis(4-imidazoylmethyl)-2-hydroxy-1 ,3-propaned}amine (22)

No title
O~ OO NN OO W™t 0N o — OV N NS e 00w ™
NN OO QWO TN 0O © < - OO O TNN—OO ™ <t lE!‘lF‘!{'LI'I‘K;IEE IFI[
WO~~~ 00 el O WOLW OWINLWLWLWWNLW ST < < <
MMM MOMMOMOMOMMNOMMNOM o MMM OO mOMmOMmO MmO MO MNOM ™M
Current Data Parameters
NAME im-kationv
EXPNO 1
/ PROCNO 1
f // F2 -~ Acquisition Parameters
f / Date 20070625
Time 11.12
/ / INSTRUM AV500
| PROBHD 5 mm PABBI 1H-
/ | PULPROG zg30
D 65536
SOLVENT D20
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1720407 sec
RG 362
DW 48.400 usec
DE 6.00 usec
TE 298.1 K
Dl 1.00000000 sec
P MCREST 0.00000000 sec
-~ MCWRK 0.01500000 sec
//// ======== CHANNEL fl s=======
NUC1 1H
Pl 6.90 usec
PL1 1.50 dB
/ SFOl 500.1330885 MHz
F2 - Processing parameters
51 32768
SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
S / GB 0
BC 1.00
L A N R N 7 ! A [ ! '
3.85 3.80 3.75 3.70 3.65 3.60 3.55 3.50 ppm

8.05
L
14.41
15.01
3.11
,,_j;ZZX
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90

979

g

Q

.=

N

)

<l <l

S O T B B A

Current Data Parameters

vlv|v|||1r|lllvlntvr1|v1 ....... |111!r1||l[|||||yyvvllllvv||;r[vrlrlvlv

13 12 11 10 9 8

R R A e R E R R TR

3.67

NAME L2 (OH)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120912
Time 8.10
INSTRUM AV500
PROBHD 5 mm PABBI 1H-
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 8

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 645.1

DW 62.400 usec
DE 6.00 usec
TE 298.1 k
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
SI 32768

SF 500.1300116 MHz
WDW EM

SSB 0

LB 0.10 Hz
GB 0

PC 1.40

ppm
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1,3-Bis(1,4,7-triazacyclonon-1-yl)-2-hydroxypropane (17a)

SATES A
-t
=i

<p OO0 N D e
NN
10y

oy oy o

‘/ Current Data Parameters

w[ NAME L2 (OH)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120912
Time 8.10
INSTRUM AVS00
PROBHD 5 mm PABBI 1H-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
[ DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 645.1
DW 62.400 usec
I DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
[ z=z===== CHANNEL fl ======t=
/ NUC1 1H
| Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330885 MHZ
F2 - Processing parameters
d SI 32768
L SF 500.1300116 MHz
] ; i 1 Wow EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.40
1 ) ) ' j ] ! ) I ) ' ) | ' ' I ) ) ! j ] j j j ' T ! i ' I '
4.0 3.5 3.0 25 2.0 1.5 ppm
1 |
\m o © o ol o ©
<t & o ollo 3R] =
‘o’\ < s << < s ph
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1,3-Bis(1,4,7-triazacyclonon-1-yl)-2-hydroxypropane (17a) A

Cu W o O s O 0D
Yy e O WG Y O et O
RIECRNIVe Ve IO IFOREES IS ]

€ 0N O 7Y 07 ) ) O7) 003 €73 O V) O3 07 03 O 63 00 O 0T 00 0 00 0 0

i“ l L UL ) ! \\ I\\ .- g\ 1\
\*\\‘-\ / \5\\\:\ \\\\\\ \} )/ 2/ / . \\,}\\\ \
i NIRRT

\

Current Data Parameters

NAME L2 (OH)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20120912
Sy Time 8.10
o INSTRUM AV500
PROBHD 5 mm PABBI -1H~
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 645.1
DW 62.400 usec
DE 6.00 usec
TE 298.1 X
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
<, (. ======== CHANNEL fl =s=======
! AN NUC1 1H
Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
32768
500.1300116 MHz
EM
) 0
0.10 Hz
AA, 0
/ / 1.40

4.20
4.03
2.02
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No title

1,3-Bis(1,4,7-triazacyclonon-1-yl)-2-hydroxypropane (17a)

(48] o~
re 3
e >
B =
W
S~
AN
\ o
/
Ny o
N N %
R X
QN\

Current Data Parameters

NAME L2 (OH)
EXPNO 1
PROCNO 1
F2 - Acqliisition Parameters
Date_ 20120912
Time 8.10
INSTRUM AVS500
PROBHD 5 mm PABBI 1H-
PULPROG zg30
™D 65536
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 645.1
DW 62.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
me=zz=z== CHANNEL fl ==s=====
NUCl 1H
Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330885 MHz
V- Processing parameters
SI 32768
SF 500.1300116 MHz
EM
0
0.10 Hz
0

1.00
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1,3-Bis(1,4,7-triazacyclonon-1-yl)-propane (17b) |
, | Bruker 500 Mz

D0 N W O]
0Oy N e
< l (SR BRI B I

>

T 0 0 o ) PN RO
s

Current Data Parameters

NAME L1(1.121207
EXPNO 1
PROCNO 1
\\% 0 F2 - Acquisition Parameters
LY Date_ 20121207
‘ Time 13.44
INSTRUM AV500
PROBHD 5 mm PABBI 1H-
PULPROG zg30
D 65536
SOLVENT -epers V0
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 574.7
) DW 62.400 usec
o A KB DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
sss=ss=s== CHANNEL fl s=======
NUC1 1H
P1 6200 usec
PL1 1.50 dB
[ SFO1 500.1330885 MHz
' F2 - Processing parameters
SI 32768
—> 20 x W ' ' SF 500.1300116 MHz
o WDW no
SSB 0
LJ LB 0.00 Hz
GB 0
) LJ‘ PC 1.40
1 ARARAAARES RARRANAARY RARSRRARES RESRERAAY RARRARAN EAARARAAAY SRR AARARAES RARAAARARS RRSAMAARAS REAARANARS ARAEERAAAS RARARAAARE RARRARARE AAARASARSN RARARASS
13 12 10 9 8 7 6 5 4 3 2 1 0 ppm
[}
C;F? Cﬂ <
bl RS A iR ] |
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il “‘r Oy L‘ng";n\’ Oy 0 Y YO SRS A AL IS

! .}
L N
— \E:x\‘:\\\‘\

W\ ////.

'lY)")‘ﬁ‘”J.\J(\I\s\‘W'-H’-~

Current Data-Parameters

H« NAME (\Ei;i;ﬂ21207
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121207
Time 13.44
INSTRUM AV500
| PROBHD 5 mm PABBI 1H-
PULPROG zg30
| TD 65536
SOLVENT €pet3- Dy
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0895586 sec
RG 574.7
DW 62.400 usec
& DE 6.00 usec
W TE 298.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
4 ====s=== CHANNEL fl ===s====
} . B NUC1 1H |
| i Pl 6 .90 usec
W i } PLL e 1.50 dB
f ' W ! SFO1 ’ 500 /1330885 MHz
N i, \ : L
/ ; e Sl 4 F2 - Process1ng parameters
| f A SI 32768
4] 4d SF 500.1300116 MHz
‘JJ e ! WDW no
/ _ %N SSB 0
LB 0.00 Hz
.\ GB 0
' Do He. o 1 a0
(e
T T " T i T T " I " ] i ! " T " I T T " T " 1
4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 ppm
2N Ne?
- 0 0 o3 o
- - B :
! <t < ~N <«
A
Méﬁx Lad IYM L HoH T 72 vema  => 0,5 = 1H 7 Yt 30 H
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1,3-Bis(1,4,7-triazacyclonon-1-yl)-propane (17b)

BRUKER

y

PPm

1.5

2.0

y

22

N

SO

Faay

=2

N
VD

oy

T

SISN

2.5

s

(&

{«

=,

=

o N
(S«

s

=

3.0

<

Q@

3.5

4.0

3.8

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

1.8

1.6

1.4

1.2 ppm

Current Data Parameters

NAME L1.1.121207
EXPNO 2
PROCNO 1
F2 - Acguisition Parameters
Date_ 20121207
Time 13.51
INSTRUM AVS500
PROBHD S mm PABBI 1H-
PULPROG cosygpmfqf
TD 1024
SOLVENT ~DMEG- [2,
NS 2
DS 2
SWH 6666.667 Hz
FIDRES 6.510417 Hz
AQ 04.0769250 sec
RG 64
DW 75.000 usec
DE 6.00 usec
TE 288.1 K
Do 0.00000300 sec
D1 2.00000000 sec
d13 0.00000400 sec
D16 0.00020000 sec
INO 0.00015000 sec
MCREST 0.00000000 sec
MCWRK 2.00000000 sec
m=zz==== (CHANNEL fl ss==s===
NUC1 1H
Pl 6.90 usec
PL1 1.50 dB
SFO1 500.1330069 MHz
===wxs GRADIENT CHANNEL =====
GPNAM1 SINE.100
GPNAM2 SINE.100
GPNAM3 SINE.100
0.00 %
0.00 %
0.00 %
0.00 %
0.00 %
0.00 %
16.00 ¥
12.00 5
40,00 %

F1 - Acquisition parameters
NDOQ 1

TD

STOT
FIDRES
sw

FnMODE

120

500.133 MHz

55.555557 Hz
13.330 ppm
oF

A

F2 - Processing parameters
1024

500.1300000 MHz
SINE
0

0.00 Hz
0

1.00

F1l - Processing parameters

QF
500.1300000 MHz

0
0.00 Hz
0

1000.00 usec
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f e 1,3-Bis(1,5,9-triazacyclododec-1-yl)-2-hydroxypropane (21b):

Current Data Parame&gg@

g

NAME : (L20H )

EXPNO P
PROCNO 1

F2 - Acquisition Parameters
Date__ 20130225

Time 13.01
INSTRUM av400
PROBHD 5 mm BBO BB-~1H
PULPROG z2g30

TD 65536
SOLVENT DG B CDEOﬁ
NS 16

DS 2

SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715922 sec
RG 512

Dw 60.600 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
==z===z=== CHANNEL fl ==s==z===
NUC1 1H

Pl 8.10 usec
PL1 -1.00 dB
SFO1 399.7524686 MHz
F2 - Processing parameters
ST 32768

SF 399.7500000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

-»vi:||-I:..|'..y-i;un»lv.-:’v-».I::v»lnlnxlnuuil...-lu.q.l»:-:]lxvleinnlv|«4’|vn-||

80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 0.5 ppm

O™ W0ieo (<] MO OO O
DD QO (=1 QT |v]| |v||N|IF OO
-

1H~os58
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1,3-Bis(1,5,9-triazacyclododec-1-yl)-2-hydroxypropane (21b):

MRS IR S AN
soseoeccrnrnonn s BRUKER
NNNNNNNNNNNNNNN N LN
Current Data Parameters
NAME L20H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130225
Time 13.01
INSTRUM av400
PROBHD 5 mm BBO BB-1H
PULPROG zg30
D 65536
SOLVENT €peI3 (Hy 0D
NS 16 v
DS ’ 2
SWH 8250.825 Hz
FIDRES 0.125898 H=z
AQ 3.9715922 sec
RG 512
DW 60.600 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
F2 - Processing parameters
; k " \“ WA SI 32768
) o SF 399.7500000 MHz
WDW EM
SS8B 0
LB 0.30 Hz
GB 0
PC 1.00
LAY L LA B N AL B SN SR AN S R I T IR S B B
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
=10 0| o ) o (vl (O] oo ||
NN |0 < | =|e |2 |n|e9=|dNwe
oo ol o S: || (= [NIFOI~—Ooio|o

P
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This jot 4.3-Bis(1,5,9-triazacyclododec-1-yl)-2-hydroxypropane (21b): 12 b2 3.2 ﬁ%

BRUKER

Current Data Parameters

_—3.494

NAME L20H

: EXPNO 1

| PROCNO 1
F2 - Acquisition Parameters
Date_ 20130225
Time 13.01
INSTRUM av400
PROBHD 5 mm BBO BBE-1H
PULPROG zg30
TD 65536
SOLVENT -€bed3 ‘:.T:?@ o
NS 16 ’
DS 2

| SWH 8250.825 Hz
FIDRES 0.125898 Hz
20 3.9715922 sec
RG 512
DW 60.600 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
zomz===s CHANNEL £1 =sssz====
NUCL 1H
P1 8.10 usec
PL1 -1.00 dB
SFO1 399.7524686 MHz
F2 - Processing parameters
ST 32768
SF 399.7500000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB : 0
pC 1.00

|

35 34 33 32 31 30 29 24 23 22 ppm

28 2.7 26 25
e
(=] 2 ~—

g/ﬂlz’l’ﬁnﬁ‘ I IQ!% a,:‘?;,. f

1.96
1.00
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1,3-Bis(1,5,9-triazacyclododec-1-yl)-2-hydroxypropane (21b):

AR e R SR G el R CRANS
MO NAHAONODNWOMN NSO MN w >~ 0, ‘ I\ ‘
r—lHHHO\‘OO;‘OOG)OOOOOOL\l\l\l.\,‘l\\[\LO\OKOLO‘LO;‘LOQ“:‘Q'Q"#'MP’{)N‘H o oo o BRUKER
NANNN A At A A A A A HHHHHHHHHHHHHHHH OO O OO0
k\£§§§h\\ L\\\\\\E:::::;\ﬁ k\iiiﬁﬁ // r///////////J/<iF;iﬁi/) / // Current Data Parameters
NAME L20H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130225
Time 13.01
INSTRUM av400
PROBHD 5 mm BBO BB-1H
W PULPROG zg30
ﬁ D 65536
SOLVENT €pels Ch,ol
NS 16 !
DS 2
SWH 8250.825 Hz
| FIDRES 0.125898 Hz
| ) AQ 3.9715922 sec
] Y RG 512
DW 60.600 usec
% DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
MCREST 0.00000000 sec
% MCWRK 0.01500000 sec
P
======z== CHANNEL fl ==s=====
NUC1 1H
Pl 8.10 usec
PL1 -1.00 dB
SFO1 399.7524686 MHz
F2 - Processing parameters
ST 32768
SF 399.7500000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC ' 1.00
2.3 1.7 1.5 14 13 12 141 1.0 0.9 ppm
[+2] Aol ud
3¢} <F| |
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