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Synthesis

Materials. Phosgene (20% solution in toluene), triethylamine, 1-aminopyrene, N-
methylaniline, p-phenylenediamine, sodium hydride and methyl iodide are commercially
available and used as received. All solvents used for spectroscopy were spectrograde. The
preparation of N,N’-diemthyl-p-phenylenediamine dihydrochloride has been previously

described.'
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Reagents: a) Phosgene, Et;N, toluene, reflux. b) N,N'-dimethyl-phenylenediamine Dihydrochlorid, Et;N, toluene, reflux. c) NaH, Mel, DMF.
d) N-methylaniline, Et;N, toluene, reflux



GENERAL SYNTHETIC PROCEDURES

Reaction of Secondary Amine with Phosgene. The secondary amine was dissolved in
dry toluene with triethylamine. The mixture was added dropwise to a stirring solution of
2.5 equiv. of phosgene (20% in toluene) under nitrogen over 10 min. The solution was
refluxed for 2 hrs. The reaction mixture was evaporated to dryness and the resulting
residue was dissolved in CH,Cl,. The organic solution was washed with H,O and dried
over anhydrous Na,SO,. The solvent was removed under vacuo and the residue was used
for the following step without further purification.

Addition of N,N’-Diemthyl-p-phenylenediamine Dihydrochloride or N-
Methylaniline. The acyl chloride was dissolved in dry toluene with triethylamine. The
mixture was added slowly to a refluxing solution of N,N’-diemthylphenylenediamine
dihydrochloride (or N-methylaniline) with triethylamine in toluene over 1 hr. The
reaction was refluxed for another 10 min. The reaction mixture was evaporated to dryness
and the resulting residue was dissolved in CH,Cl,. The organic solution was washed with
H,O and dried over anhydrous Na,SO4. The solvent was removed under vacuo and the
residue was used for the following step without further purification.

Methylation. The urea was dissolved in dry DMF under nitrogen. NaH was washed
with hexanes before usage. A suspension of NaH in dry DMF was added in portions to
the urea solution followed with addition of Mel with every portion over 20 min. The
mixture was left stirring under nitrogen for another 3 hrs. Water was added to the reaction
mixture to precipitate the product. The off-white solid was filtered, dissolved in CH,Cl,

and dried over anhydrous Na,SOj,. The solvent was removed under vacuo.



EXPERIMENTAL SECTION

General. 'H NMR spectra were measured at 400 or 500 MHz in CDCl; solution with
TMS as internal standard. Chemical shifts (8) are quoted in parts per million. J values are
given in hertz. UV-VIS spectra were measured on a diode array spectrometer using a 1
cm path length quartz cell. Emission spectra are uncorrected, and the estimated error for
the quantum yields is + 10%.

Ground state structures were optimized with the AM1 method implemented in MOPAC
as implemented in CAChe 6.1.10.> Electronic structure calculations were performed on a
PC with the ZINDO Hamiltonian (26 occupied and 26 unoccupied orbitals) as
implemented in CAChe 6.1.10. All data-fitting procedures were carried out by using
Origin (version 6.1).”

Materials. Phosgene (20% solution in toluene), triethylamine, 1-aminopyrene, p-
phenylenediamine, sodium hydride and methyl iodide are commercially available and
used as received. All solvents used for spectroscopy were spectrograde. The preparation
of N,N’-diemthyl-p-phenylenediamine dihydrochloride has been previously described.'

1-(4-Dimethylamino-phenyl)-1,3-dimethyl-3-pyren-1-yl-urea (1). 25% overall-yield.
mp 141-143 °C; "H NMR (CDCls, 500 MHz): § 8.10 (dd, J =7.5, 2.0 Hz, 2H), 7.99-7.83
(m, 6H), 7.45 (d, J = 8.0 Hz, 1H), 6.15 (d, J = 8.5 Hz, 2H), 5.64 (d, J = 9.0 Hz, 2H), 3.43
(s, 3H), 3.14 (s, 3H), 2.09 (s, 6H); "> C NMR (CDCl;, 100 MHz):8 162.7, 148.1, 140.1,
134.1, 131.2, 131.1, 129.9, 127.3, 127.2, 127.1, 126.1, 125.9, 125.4, 125.2, 112.6, 40.6,
40.4, 40.3. HRMS (EI) calcd for C27H2501N3: 407.1992; found 407.1993.

1-(4-Dimethylamino-phenyl)-3-[4-(1,3-dimethyl-3-pyren-1-yl-ureido)-phenyl]-1,3-

dimethyl-urea (2). 10% overall-yield. mp 186-190 °C; '"H NMR (CDCls, 400 MHz): &



8.12-7.82 (m, 7H), 7.75 (d, J = 8.8, 1H), 7.45 (d, J = 8.8 Hz, 1H), 6.26 (d, J = 8.8 Hz,
2H), 6.17 (d, J = 8.8 Hz, 2H), 6.07 (d, J = 8.0 Hz, 2H), 5.80 (d, J = 8.8 Hz, 2H), 3.42 (s,
3H), 3.10 (s, 3H), 2.86 (s, 3H), 2.73 (s, 6H); > C NMR (CDCls, 100 MHz):3 162.1,
161.3, 148.3, 142.8, 141.5, 139.4, 135.0, 131.1, 130.9, 129.9, 127.5, 127.2, 126.4, 126.2,
125.9, 125.6, 125.4, 125.2, 125.0, 124.5, 122.7, 112.5, 40.9, 40.4, 40.1, 39.8, 38.5.
HRMS (EI) calcd for C36H3502N5: 569.2785; found 569.2789.

Urea 3. 2% overall-yield. mp 188-193 °C; 'H NMR (CDCls, 500 MHz): & 8.10 (dd, J
= 7.0 Hz, 2H), 7.96 (d, J = 8.0 Hz, 2H), 7.91-7.83 (m, 3H), 7.74 (d, J = 9.0 Hz, 1H), 7.45
(d, J=8.0 Hz, 1H), 6.46 (d, J = 9.0 Hz, 1H), 6.43 (d, J = 8.5 Hz, 1H), 6.30 (m, 2H), 6.17-
6.06 (m, 6H), 6.80 (d, J = 8.5 Hz, 2H) 3.40 (s, 3H), 3.03 (s, 6H), 2.91 (s, 3H), 2.80 (s,
3H), 2.76 (s, 3H), 2.66 (s, 3H), 1.88 (s, 3H); > C NMR (CDCl;, 100 MHz):5 162.7,
142.9, 142,4, 142.0, 139.3.1, 131.1, 131.0, 130.8, 129.8, 129.0, 127.5, 127.3, 127.1,
127.0, 126.6, 126.4, 126.1, 125.8, 125.6, 125.4, 125.0, 124.4, 122.6, 112.3, 40.4, 40.3,
40.2, 39.9, 39.6, 39.0, 38.7, 38.4. HRMS (EI) calcd for C45H4503N7: 731.3578; found
731.3579.

Urea 4. 1.5% overall-yield. mp 190-194 °C; "H NMR (CDCls, 500 MHz): & 8.11-7.83
(m, 7H), 7.73 (d, J = 9.0 Hz, 1H), 7.45 (d, J = 8.0 Hz, 1H), 6.53 (d, J = 9.0 Hz, 1H), 6.45
(d, J = 8.5 Hz, 1H), 6.43-6.09 (m, 12H), 6.77 (d, J = 8.0 Hz, 2H), 3.39 (s, 3H), 3.05 (m,
6H), 3.01 (s, 3H), 2.93 (s, 3H), 2.90 (s, 3H), 2.78 (s, 3H), 2.69 (s, 3H), 2.68 (s, 3H); 1> C
NMR (CDCls, 100 MHz):0 161.9, 161.5, 160.9, 160.6, 143.1, 142.4, 142.3, 142.1, 141.8,
139.3, 131.1, 130.8, 129.9, 127.5, 127.3, 127.1, 127.0, 126.8, 126.6, 126.5, 126.1, 126.0,

1259, 125.8, 125.7, 125.6, 125.5, 125.2, 125.0, 124.4, 122.6, 112.9, 112.5, 41.0, 40.5,



40.2, 40.1, 40.0, 39.6, 39.5, 39.2, 38.4, 31.1. HRMS (EI) calcd for C54H5504N9:
893.4372; found 893.4347.

Urea 5. 1% overall-yield. mp 108-111 °C; '"H NMR (CDCls, 500 MHz): § 8.10-7.81
(m, 7H), 7.72 (d, J = 9 Hz, 1H), 7.44 (d, J = 7.5 Hz, 2H), 6.54-6.07 (m, 18H), 5.76 (d, J =
8.0 Hz, 2H), 3.38 (s, 3H), 3.05-2.89 (m, 21H), 2.78 (s, 3H), 2.67 (s, 3H), 1.87 (s, 3H);
C NMR (CDClIs, 100 MHz):6 161.9, 161.5, 160.9, 160.8, 160.5, 143.1, 142.5, 142.4,
142.3, 142.1, 141.8, 139.3, 135. 8, 131.1, 130.8, 129.8, 127.5, 127.3, 127.1, 127.0, 126.8,
126.6, 126.5, 126.0, 125.9, 125.9, 125.8, 125.7, 125.5, 125.2, 125.0, 124.4, 122.6, 112.6,
41.2, 40.5, 40.2, 40.1, 40.0, 39.5, 39.4, 39.2, 38.4, 31.2. MS (EI) for C63H6505N11:
found 1055.2.

Urea 6. 15% overall-yield. mp 232-236 °C; "H NMR (CDCl;, 500 MHz): & 8.10-7.82
(m, 7H); 7.73 (d, J = 9 Hz, 1H); 7.44 (d, J = 8 Hz, 1H); 6.94-6.84 (m, 3H), 6.65 (d, J =
7.5 Hz, 2H), 6.28 (d, J = 7.5 Hz, 2H), 6.13 (d, J = 8.0 Hz, 2H), 6.08 (d, J = 8.0 Hz, 2H),
5.78 (d, J = 7.5 Hz, 2H), 3.39 (s, 3H), 3.08 (s, 3H), 3.04 (s, 3H), 2.96 (s, 3H), 2.74 (s,
3H), 1.89 (s, 3H); ' C NMR (CDCl;, 100 MHz):8 161.9, 161.1, 160.6, 145.6, 142.4,
142.3, 142.2, 141.8, 139.4, 131.1, 130.8, 129.8, 128.8, 127.5, 126.8, 126.6, 126.0, 125.9,
125.8, 125.2, 125.1, 124.4, 40.5, 40.2, 39.6, 39.5, 39.2, 39.4. HRMS (EI) calcd for
C43H4003N6: 688.3150; found 688.3156.

Femtosecond broadband pump-probe spectroscopy. A detailed description of our
experimental setup has been given elsewhere.* The pump wavelength was set to 355 nm
for all ureas. The changes in optical density were probed by a femtosecond white-light
continuum (WLC) generated by tight focusing of a small fraction of the output of a

commercial Ti:Sp based pump laser (CPA-2010, Clark-MXR) into a 3 mm calcium



fluoride (CaF,) plate. The WLC provides a usable probe source between 300 and 750 nm.
The WLC was split into two beams (probe and reference) and focused into the sample
using reflective optics. After passing through the sample both probe and reference beams
were spectrally dispersed and simultaneously detected on a CCD sensor. The pump pulse
(1 kHz, 400 nJ) was generated by frequency doubling of the compressed output of a
home-built NOPA system (from 666 nm to 708 nm respectively, 7 uJ, 40 fs). To
compensate for group velocity dispersion in the UV-pulse an additional prism
compressor was used. The overall time resolution of the setup is determined by the cross
correlation function between pump and probe pulses which is typically 100-120 fs
(fwhm, assuming a Gaussian lineshape). A spectral resolution of 5-7 nm was obtained.
All measurements were performed with magic angle (54.7°) setting for the polarization of
pump with respect to the polarization of the probe pulse. A sample cell with 1.25 mm
fused silica windows and an optical path of I mm was used for all measurements. A wire
stirrer was used to ensure fresh sample volume was continuously used during the

measurement.



Absorption Spectra
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Figure A. Absorption spectra of ureas 1-6 in acetonitrile.



Transient Spectra
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Figure B. Temporal evolution of the pump-probe spectra of urea 1 (a) 0-1 ps, (b) 1-5 ps, (¢) 5-2000 ps in the indicated time range

following 347 nm excitation in Acetonitrile. Early spectra are shown in blue/green colors and late spectra in orange/red colors.
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Figure C. Temporal evolution of the pump-probe spectra of urea 2 (a) 0-1 ps, (b) 1-5 ps, (c) 5-2000 ps in the indicated time range

following 347 nm excitation in Acetonitrile. Early spectra are shown in blue/green colors and late spectra in orange/red colors.
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Figure D. Temporal evolution of the pump-probe spectra of urea 3 (a) 0-1 ps, (b) 1-5 ps, (¢) 5-2000 ps in the indicated time range

following 347 nm excitation in Acetonitrile. Early spectra are shown in blue/green colors and late spectra in orange/red colors.
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Figure E. Temporal evolution of the pump-probe spectra of urea 4 (a) 0-1 ps, (b) 1-5 ps, (¢) 5-2000 ps in the indicated time range

following 347 nm excitation in Acetonitrile. Early spectra are shown in blue/green colors and late spectra in orange/red colors.
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Figure F. Temporal evolution of the pump-probe spectra of urea 5 (a) 0-1 ps, (b) 1-5 ps, (c) 5-2000 ps in the indicated time range

following 347 nm excitation in Acetonitrile. Early spectra are shown in blue/green colors and late spectra in orange/red colors.
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Figure J. Temporal evolution of the pump-probe spectra of urea 6 (a) 0-1 ps, (b) 1-5 ps, (¢) 5-2000 ps in the indicated time range

following 347 nm excitation in Acetonitrile. Early spectra are shown in blue/green colors and late spectra in orange/red colors.
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ZINDO Calculations

Molar Absorptivity (1/mol-cm)

100000

300 400 500
Wavelength (nm)

: 200
; ? ; | ﬁ
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L

L]

74 (HOMO-3) 75 (HOMO-2) 76 (HOMO-1) 77 (HOMO)
ﬂ ﬂ\: ' -] < \

78 (LUMO) 79 (LUMO+1) 80 (LUMO+2) 81 (LUMO3)
;J%

82 (LUMO+4)

AMI1 minimizes geometries Transitions w/ | coeff | >0.250, f (M*-1*cm”-1)
S1:360.0 nm, S2:344.0 nm, S3:302.4 nm, S4:292.2 nm,

75->78  -0.553 77->78  -0914 76->81 0.466 76->81 0.314
77->78  -0.272 77->79 0.714 76->83  -0.307 77->80  -0.261
77->79 0.714 77->81 -0.583 77->81 0.256

77->82 0.816
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Molar Absorptivity (1/mol-cm)
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Wavelength (nm)

103 (HOMO-5) 105 q{OMO-3)

112 (LUMO+3) 113 (LUMO+4) 114 (LUMO+5) 115 (LUMO+6)

116 (LUMO+7)

AMI1 minimizes geometries Transitions w/ | coeff | >0.250, f (M*-1*cm”-1)
S1:346.4 nm, S2:330.4 nm, S3:287.7 nm, S4: 285.5 nm,
105->109 0.483 108->109 -0.936 103->113  0.341 108->115 0.850
106->109 -0.387 107->112  0.280 108->116 -0.484
108->110 0.759 107->114 0.826
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Molar Absorptivity (1/mol-cm)
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144 (LUMO+4) 145 (LUMO+S) 146 (LUMO+6)

AMI1 minimizes geometries Transitions w/ | coeff | >0.250, f (M*-1*cm”-1)
S1:345.9 nm, S2:329.1 nm, S3:284.3 nm, S4: 265.2 nm,
135->140 -0.375 139->140 0.939 133->146 -0.330 135->145 0.353
136->140 -0.320 138->146 0.262 136->144 0.283
137->140 -0.378 136->145 -0.351
139->141 0.760 137->144 -0.522
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Molar Absorptivity (1/mol-cm)

200000 /U\ /U\
~ PN PN

m D

200 300 400 500
Wavelength (nm)

/

165 (HOMO-5)

168 (HOMO-2)

175 (LUMO-+4) 176 (LUMO-S) 178 (LUMO+7)
AM1 minimizes geometries Transitions w/ | coeff | >0.250, f (M*-1*cm”-1)
S1:346.2 nm, S2:332.9 nm, S3:262.0 nm, S4:259.4 nm,

166->171 0.550 166->172  0.245 166->171 0.289 165->178 -0.322
170->171 -0.211 170->171 -0.930 168->173 0.283 167->177 0.262
170->172 -0.751 168->176 -0.274 168->173 -0.347

170->172 -0.307 168->176 -0.471
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lar Absorptivity (1/mol-cm)
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198 (HOMO-3)

201 (HOMO)
}x.l
204 (LUMO+2) 205 (LUMO+3) 206 (LUMO+4)
?x.l
207 (LUMO-+S)
AM1 minimizes geometries Transitions w/ | coeff | >0.250, f (M*-1*cm”-1)
S1:345.9 nm, S2:330.0 nm, S3:262.1 nm, S4:257.4 nm,
196->202 0.308 201->202 0.937 195->206 0.270 197->207 0.304
198->202 0.409 196->205 -0.264 198->202 -0.329
199->202 0.269 199->203 0.412 201->206 0.254
201->204 0.764 201->206 -0.307
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49 (HOMO-6)

50 (HOMO-5)

51 (HOMO-4)

]

52 (HOMO-3)

53 (HOMO-2) 55 (HOMO) 56 (LUMO)

J "4
57 (LUMO+1) 58 (LUMO+2) 59 (LUMO+3) 60 (LUMO+4)
AMI minimizes geometries Transitions w/ | coeff | >0.250, f (M*-1*cm”-1)
S1:360.0 nm, S1:360.0 nm, S1:360.0 nm, S1:360.0 nm, S1:360.0 nm, S1:360.0 nm,
49->57 -0.238 77->78 -0.914 76->81 0.466 76->81 0.314
49->60 0.387 77->79 0.714 76->83 -0.307 77->80 -0.261
50->56 0.264 77->81 -0.583 77->81 0.256
50->57 -0.264
50->60 -0.264
51->56 -0.264
51->57 -0.264
51->60 -0.264
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NMR Spectra

Hi_std p-500 bb_Smm RT Nonspin

expl s2pul
SAMPLE DEC. & VT O

date Fab 27 2006 dfrq 125.673 )J\ _
solvent D12 dn c13 >N N
file exp dpwr 20

ACOUISITION dof o
sfrg 438.748 dm nnn
tn Hi dmm W
at 1.99 daf 200
op 40000 dsay
sw 10066.3 dres 1.0
fb not used homo n
bs 32 PROGESSING
tpwr 60 1b not used /N\
(04 10. witfile
d1 1.000 proc ft
tof 0 fn not used
nt 6 math f
ct 6
alock n werr
gain 10 wexp

FLAGS wbs
il n wnt wit
in n
dp ¥
hs nn
DISPLAY
sp ~-2886.3
wp 4773.3
VE 96
5C o
we 250
hZmm 19.09
is 780.80
rfl 2517.5
fp 1]
th 6
ins 2.000
ail ph
l_)lk
SRS T L T T T —
8 7 S 3 2 ppm
e —— e — —— o o
2.18 1.01 2.14 10
.49 2.00 .03 ag
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inovad4d0 DB_Smm RT non-spin
C13 std

exp3 stdl3dc

SAMPLE DEC. & VT
date May B 2006 dfrqg 400.629
solvent CDC13 dn H1
file exp dpwr 39
ACQUISITION dof 0
sfrg 100.747 dm nny
in C13 dmm s A
at 1.000 dmf sedi e
np 49984 dseq “f“!:‘].‘:“’.
swW 25000.0 dres ~1rgow
b 14000 homo o e
bs 16 PROCESSIN
tpwr 52 1b not &\
pw 8.0 wtfile S
dl 1.000 proc ft 2
tof 0 fn not used
nt 800 math f
ct 800
alock n werr
gain 50 wexp
FLAGS whs
1 n wnt
in n
dp ¥
hs nn
DISPLAY
sp -503.8
wp 18724.6
vs 2336
sC 0
we 250
hzmm 74.90 Moo
is 500.00 ~Ne®
rfl 2967.4 L
rfp 0 anma D
th 8 St
ins 100.000 oHE [sly
ai ph £l ~\\\
a |
2 4
-

-162.674

125.442
175.222
——112.567
40.283

- 125.071
124.616
. 123.253

40.616
40.389

77.644
77.008

.__——_—_.:fG




STANDARD 1H OBSERVE

expl stdlh

SAMPLE
date Jan 17 2006
solvent CDC13

file /nfs/mercuryd~
00/walkon/lewis /T2~

=39.fi
ACQUISITION

sfrg 400,155
tn H1
at 1.000
np 12000
sw 6000.2
fb 3000
bs 16
tpwr 55
pw 12.0
di 1.000
tof

nt 16
ct 16
alock

O
DEC. & VT /U\
afrg 100.628
dn c18 ~N PN
N N N

dpwr 30
dof 0
m nnn
dmm W
dmf 9615

math

werr

wexp
whs
wnt

d

dseq

dres 1.0

homo n

PROCESSING

1b not used

wtfile

proc ft

fn not used
£

-0~
a2V

3.416
3.103
2.858

1.918

1.602

-0.000

Ly
2.049 1.14
5.56

7 6
w i
2.2@.17

1.01 2.35 1.96

4 3
B ]
3.05 3.00
3.03 6.63
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inovad00 DB_Smm RT
C13 std
expl stdi3c
SAMPLE
date May 8 2006
solvent cobci3
file exp
ACQUISITION
frg 100.747
tn €13
at 1.000
np 49984
Sw 25000.0
fb 14000
bs 16
tpwr 52
pw 8.0
dl 1.000
tof
nt 1500
ct 1500
alock
gain 0
FLAGS
il n
in n
dp ¥
hs nn
DISPLAY
sp -2967.4
wp 25000.0
vs 17008
sC
we 250
hzmm 100.00
is 500.00
rfl 2967.14
rfp
th 7
ins 100.000
ai ph

i
200

non-spin
DEC. & VT

dfrg 400.629
dn H1
dpwr 34
dof 0
dm nny
dmm W
dmf 5682
dseq

dres 1.0
homo

PROCESSING

b 1.00
witfile

proc ft
fn not used
math f
werr

wexp

whs

wnt

—162.061
161.334
148,292
142.771
141.529
138.385
134,955

bl dbd s i i b b

180 160

131.107
130.880
129.850

127.176
127.025
126.601
126.419

127.510

140

N N N
//l\I N‘\
2 O
~
2 Er
. QG DTy
=
w "vN-vNN
Sphetizyn
e TN
1D N 5
el -
-

100

21

77.591
77.273

ik b w3

80

76.955

i i
60

40.911
40.442

-

40.146
39.798

=

3B.548

Wi

ikl S Sl il St

40

20

0

L L

ppm



Hi_std p-500 bb_Smm RT Nonspin

exp3 s2pul

SAMPLE
date Mar 1 2006
solvent coci3
file ex

ACQUISITION

sfrq 489.748
tn H1
at 1.999
np 40000
SW 10006.3
fhb not used
bs 32
tpwr 60
pw 10
di 1.000
tof 0
nt 6
ct §
alock n
gain 10

FLAGS
i n
in n
dp ¥
hs nn

DISPLAY
sp =210
wp 4681.7
Vs 1869
sc q
we 250
hzmm 18.73
is 13634.68
rfl 2505.3
rfp
th
ins 3.000
ai ph

_JM ) ol A

DEC. & VT
dfrg 125.673
dn C13
dpwr 30
dof ]
dm nnn
dmm w
dmf 200
dseq
dres 1.0
homo

PROCESSING
b not used
wtfile
proc ft
fn not used
math f
werr
wexp
wbs
wnt wit

O o
\N/lkN/ \N/U\N/

Spee

3 (0]

& 7
e G
2,19 1.03

.35 0.97

T — — T — B e ————T —
6 5 4 3 2 1 0 ppm
(e e L e e Ce
2.03 5.36 3.03 3.002.02
2.82 1.95 5.845.09 3.35
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inovaq00 DB_S5mm RT non-spin

C13 std

exp5 stdl3c

77.178
76.909

SAMPLE DEC. & VT
date Jan 15 2007 dfrgq 400.622
solvent cDCI3 dn H1 )J\ )J\
file /nfs/inovad00~ dpwr 34 ~ N/ \N N/
swalkon/lewis /PyPh~ dof 0 N
2A_13C.fid dm nny
ACQUISITION dmm W e
sfrg 100.745 dmf 5682 Ao o
tn C13 dseq Ui
at 1.000 dres 1.0 e
np 49984 homo birili i
sw 25000.0 PROCESSING N &
fb 14000 b not used
bs 16 wtfile /NY ~ ~N{
tpwr 52 proc ft
pw 8.0 fn not used (o)
d1 1.000 math f 3
tof
nt 20000 werr
ct 20000 wexp
alock n  whs
gain 50 wnt
FLAGS
il n
in n
dp ¥
hs
DISPLAY
sp
wp
vs
sC
W
hzmm
is
rfl
rfp
th -
ins ,Llﬁ."a
ai’ o pug
h o
g k o
=
o o
= a
- ~
- /
o« w
< =
~
L 2
o o~
I <
-
) ;
A e e e w2 o o L B e ; T
160 140 120 100 80

23

A

68.351

\__76 856
/EI.UDD
/

il Akl (0 i B Wi

60

9.822
29.118

2
26.823

23.922

L

ﬂ

23.748

_23.195

8.540

2.685

I
ppm



H1_std p-500 bb_Smm RT Nonspin

expl sZpul

SAMPLE DEC. & VT o O
date Feb 15 2006 dfrg 125.673 /U\ /U\
solvent cDC13  dn c13 ~ N/ \N N/ ~
ile exp dpwr 30
ACQUISITION dof 0
sfrg 499.748 dm nnn
tn H1 dmm W
at 1.999 dmf 200
np 40000 dseq
sw 10006.3 dres 1.0
fb not used homo n
bs 32 PROCESSING _N N N N
tpwr 80 not used Y \n/
pw 10.0 wtfile
dl 1.000 proc ft O
tof 0 fn not used 4
nt 6 math f
ct 6
alock n werr
gain 10 wexp
FLAGS whs
n wnt wft
in n
dp Y
hs nn
DISPLAY
sp -148.1
wp 4461.2
vs 380
sC
we 250
hzmm 17.84
is 738.57
rfl 2493.4
rfp 0
th
ins 2.000
ai ph
L
— T R I A e r — — T T
8 7 6 3 2 ppm
s e o I w i B e e L
2.05  1.09 0.16 1.23 1.20 .00 10.823.15 3.06
g 0.98 1.017.444.27 %4 6.434.99
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inovad00 DB_5mm RT non-spin

C13 std
expl stdi3c
SAMPLE
date May 9 2006
solvent cocaz
file exp
ACQUISITION
sfrg 100.747
tn Cl13
at 1.000
np 49984
SW 25000.0
fb 14000
bs 16
tpwr 52
pw 8.0
d1 1.000
tof 0
nt 3000
ct 3000
alock
gain 5
FLAGS
il n
in n
dp ¥
hs nn
DISPLAY
sp -2967.4
wp 25000.0
vs 10466
sC 0
we 250
hzmm 100.00
is 500.00
rfl 2967 .4
rfp 0
th
ins 100.000
af ph

DEC. & VT
dfrgq 400,629
dn H1
dpwr 34
dof 0
dm nny
dmm w
dmf 5682
dseq
dres 1.0
homo
PROCESSING
b A
wtfile
proc 1t
fn not used
math f
werr
wexp
whs
wnt
- ®
-we Mmoo
it
aol o
HEtEE
== L L
- e
53

131.077
130.842
129.850

o~
T o
il
@ 2
oo ®
-
~T T w
® J ~
o
G ol e
@[ wa g
o~ PAc Y] .
- N~ 0T
o . o~
Ao
[oi-raorial
o
—

LS

N 122.617
112.461

76.947

—41.002

—40.472

40.215
40.108
39.609
39.533
\__39.503
39.222
‘_38.420

b

I\

1 B i e e s

200

180 160

140

LI L L 0 L L L 1 0 B

120

T
100

5 o e |

25

80

60

L o o v o

40

20

RS e

ppm



Hi_std p-500 bb_Smm RT Monspin

axpl $Zpul
SAMPLE DEC. & VT
date Feb 27 2006 dfrgq 125.673
solvent cOCT3 dn c ~ )L 7 )K - /J\ -
# exp dpwr a0
ACOUISITIDN dot 0
&f 499.748 dm nnn
tn dmm W
at 1. !!8 dmf 200
np 40000 dsaq
W 12006.3 dres 1.0
fb not used homo n
bs 32 PROCESSING - Y \/NY ~ N
tpwr 60 1b not used
10.0 wifile
di 1.000 prog ft 5
tof fn not used
nt 6 wath g
ct 8
alock n werr
gain wexp
FLAGS whe
11 n wnt wit
in n
dp Y
hs
0ISPLAY
sp -279.7
wi 4524.5
vE 813
sC
wC
hZmm 18.10
is 1249.54
rfl 2509.0
Ffp a
th 7
ins 18.000
al ph
N R TR S T T P o 7 T T = 3 7 :
8 7 6 5 4 3 [} pPPM
[ s o — B iy
1.94 1.02 18.00 2.8 2.73 98
4.99 0,82 1.90 21.514.21
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inovad00 DB_5mm RT non-spin
C13 std
expl stdl3c
Gk SAMPLE DEC. & :‘50 &5 [e) (o) o)
ate May 9 2006 dfrq -629
solvent cDC13  dn H1 R N P
le exp dpwr 34 N N N N N N
ACQUISITION dof (]
sfryq 100.747 dm nny
tn C13  dmm w i
at 1.000 dmf 5682 * oo
np 49984 dseq b
SW 25000.0 dres 1.0 Lot
fh 14000 homo n
bs 16 PROCESSING /NYN\ /NYN\ AN
tpwr 52 b [ j
pw 8.0 wtfile (¢) o
d1 1.000 proc ft 5
tof 0 fn not used -
nt 4500 math T o
ct 4500 o ~ s
alock n werr Mo po=t
gain 50 wexp © CEY
FLAGS wbs " aS®
il n o wnt o~ -
in n = /L/.
dp y
hs nn
DISPLAY
sp =701.4
wp 18B56.6
vs 8911 o
sC Q = n
we 250 ReN, n
hzmm 75.43 N ver o Lo
is 500.00 i Neowm P
rfl 2967.4 o e T e
o 10x BR800 STwceBds
o ~T .© 1o Petnion
ins o fog VST 2o % | ER ey =
ai .-,gh t,.“"fm‘t'}'w'-'.-:m: s oS
R s =TI a T NN s
.vggoﬁjv - "'-1-a| o =
e AN 2 :
nEge o <
| - w2 - -
et =t a
e j
I e L S B B S A L S o e N e o o T
160 140 120 100 80 60 40 20 ppm
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Hl_std P-inovaS00 H/C probe RT
expd s2Zpul

SAMPLE DEC. & VT

date Mar 2 2007 dfrg 125.673
s?]vent CDC13  dn Cc13 o o
file exp dpwr 30

ACQUISITION dof 0 P P
sfrq 499.748 dm nnn ~ N/ ~ -
o 0:% :m? 20:
at s m il
np 40026 dseq 3 SBE 3 b
sw 10006.3 dres 1.0 i SRR N 9
fb not used homo n By mih N o B
bs 32 PROCESSING O‘ 11!
tpwr 62 1b not used B
pw 10.0 wtfile _N N

d1 1.000 proc ft Y

tof 0 fn not used
nt 6 math f 6 O
ct 6
alock n werr
gain 10 wexp
FLAGS wbs
wnt wft

- : IS ; R :
8 7 6 5 4q 3 2 1 -0 ppm
2,17 1.0% 3.00 2.00 1.90 9.05 2.98
0.94 1.83 3.85 2.95 3.00
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C13 std p-500 H/C probe RT

expd  sZpul
SAMPLE DEC. & VT
date Mar 2 2007 dfrqg 499.748
solvent CDC13  dn H1
file exp gp:r‘ 38 o) fe)
ACQUISITION o 0
sfrog 125.673 dm nny
tn C13 dmm W \N*N/ \N*N/ I
at 1.000 dmf 3676 oo
np 100000 dseq s e
sw 50000.0 dres 1.0
fb not used homo n it o
bs 64 PROCESSING
tpwr 48 1b not used | |
pw 12.0 wtfile N N b
di 1.000 proc ft - Y ~
tof 0 fn not used
nt 600 math f 6 (o]
ct 384
alock n werr =
gain not used WexXp Pk
FLAGS whs o
il n wnt =
in n L
dp ¥
hs nn
DISPLAY
sp =-1007 .86 b
wp 27295.3 4
vs 143 .
sc 0 S5 = wr B
we 250 P R 25 R
hzmm 109.18 Cno S ve oS an S
is 500.00 SEd  fNRe, Tees 2
rf1 13060.7 o, " Sfaanngey Ny ]
rfp 0 o5~ | =38 7 =as Ll Tk
th 6 el L | - b LT e Se
ins 100.000 Seo . = g I“m
nm ph I"‘ - e > l
~LL 853 &
T o w
&3¢ T
ki z
| | w»
- e
. o =
| @
2 @
e}
Wy
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