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Experimental Section

Materials and Methods: 'H and '*C NMR spectra were recorded using a Varian Unity Plus 300
or 400 spectrometer. Chemical shifts (8) are expressed in ppm downfield from tetramethylsilane
using the residual protonated solvent as an internal standard (chloroform-d, "H 7.26 ppm and "*C
77.00 ppm; benzene-ds, 'H 7.20 ppm and "*C 128.00 ppm). Coupling constants are expressed in
hertz. HRMS (CI, FAB) were obtained with a VG analytical ZAB2-E instrument. UV-vis spectra
were recorded using a Perkin Elmer Instruments Lambda 35 spectrometer. Emission spectra
were recorded using a QuantaMaster Photon Technology International fluorometer. Thin-layer
chromatography (TLC) was performed on EM 250 silica gel 60 F254 plates. Column
chromatography was performed with silica gel 60. EtsN was distilled from CaH, under an N,
atmosphere prior to use. THF was distilled from sodium and benzophenone under an N,
atmosphere prior to use. ZnCl, was flame-dried in vacuo and stored under Ar. For reactions
involving lithium naphthalenide (LiNaph), THF was degassed with argon prior to use. LiNaph
solutions were titrated according to a literature method.'"! bis(Phenylethynyl)dimethylsilane 8
and bis(phenylethynyl)di-tert-butylsilane 6 were prepared from lithium phenylacetylide and
Me,SiCl; or t-Bu,Si(OTH),, respectively. All other chemicals were of reagent quality and used as
obtained from commercial sources. Reactions were carried out under an inert atmosphere (dry
argon) when necessary. All reactions were protected from light using aluminum foil. All
recrystallizations were allowed to cool in the absence of light.

rn pn General Procedure for cross-couplings utilizing 2,5-dibromo-1,1-di-zerz-butyl-
X 3,4-diphenylsilole (7): A solution of bis(phenylethynyl)di-tert-butylsilane 6 (3.45 g,
o e ® 10.0 mmol) was added dropwise into a solution of LiNaph® (47 mL, 0.85 M, 40.0
mmol, 4.0 equiv) at RT. The solution was cooled to —10 °C (internal reaction
temperature) and ZnCl, dissolved in THF (50 mL, 1.0 M, 50.0 mmol, 5.0 equiv) was added via
syringe in one portion. The fine black suspension was stirred for 20 min then added quickly via
cannula into a solution of N-bromosuccinimide (4.98 g, 28.0 mmol, 2.8 equiv) in THF (30 mL)
at —40 °C. The flask was protected from light using foil. After stirring for 2 h at —40 °C, the cold
mixture was poured into half-saturated NH4Cl solution (60 mL) and extracted with EtOAc (2 x
100 mL). The combined organics were washed successively with half-saturated Na,;S,0; (1 x 50
mL), H>O (1 x 100 mL), brine (2 x 50 mL), dried (MgSOs), and filtered through a pad of silica
gel (9 cm dia x 5 cm, 5% CH,Cly/hexanes). The mixture was concentrated under vacuum,
purged with argon, and THF (100 mL) was added via syringe. The solution of dibromosilole was
used directly in subsequent cross-coupling reactions without further purification.
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PR 1,1-Di-tert-butyl-2,5-bis(phenylethynyl)-3,4-diphenylsilole (1b): A
_ /S‘\ ~ solution of 7 was prepared from silane 6 (689 mg, 2.00 mmol)
O " O according to the general procedure. To the THF solution of 7 was

added Et;N (5 mL) via syringe followed by Pd(PPhs)s (231 mg, 0.20
mmol), solid ZnCl, (581 mg, 5.00 mmol), and (phenyl)acetylene (0.46 mL, 4.40 mmol). The
reaction mixture was placed in an oil bath at 60 °C and monitored by TLC and GC. Upon
completion (ca 16 h), the reaction mixture was removed from the oil bath, allowed to cool to RT,
and poured into hexanes (20 mL). The yellow suspension was filtered through a pad of silica gel
(5 cm dia x 4 cm, 50% CH,Cl,/hexanes) and concentrated. Recrystallization of the solid residue
from hot hexanes/i-PrOH gave 862 mg (79%) of the desired product as a yellow solid: mp 188-
190 °C (dec); "H NMR (400 MHz, CDCls) & 7.31-7.20 (m, 20H), 1.39 (s, 18H); *C NMR (100
MHz, CDCls) 6 162.6, 137.9, 131.3, 129.3, 128.2, 127.8, 127.3, 127.2, 124.6, 122.4, 100.6, 91.6,
28.2,20.8; HRMS m/z calcd for C4oH3sSi [M '] 546.2743, found 546.2769.

Ph. Ph 1,1-Dimethyl-2,5-bis[(2,4,6-trimethylphenyl)ethynyl]-3,4-
AN diphenylsilole (4a): Dibromosilole 3 (697 mg, 1.66 mmol) was
O = Ne O dissolved in THF (7 mL) and Et;N (5 mL). To the solution was
added Pd(PPhs)4 (192 mg, 0.17 mmol), ZnCl, (566 mg, 4.15 mmol)
and (2,4,6-trimethylphenyl)acetylene (598 mg, 4.15 mmol). The solution was placed in an oil
bath at 40 °C and monitored by TLC and GC. Upon completion (ca 6h), the reaction mixture was
removed from the oil bath, allowed to cool to RT, and diluted with hexanes (20 mL). The
suspension was filtered through a pad of silica gel (5 cm dia x 4 cm, 50% CH,Cl,/hexanes) and
concentrated. Recrystallization of the solid residue from CH,Cl,/MeOH provided 739 mg (81%)
of the desired product as a light yellow powder. The mother liquor was concentrated and
recrystallization of the solid residue provided an additional 70 mg (809 mg total, 89%) of silole
4a: mp 195-198 °C (dec); 'H NMR (400 MHz, C¢Dg) & 7.48-7.46 (m, 4H), 7.09-7.01 (m, 6H),
6.75 (s, 4H), 2.41 (s, 12H), 2.11 (s, 6H), 0.67 (s, 6H); '"H NMR (400 MHz, CDCl3) § 7.21-7.16
(m, 10H), 6.82 (s, 4H), 2.261 (s, 12H), 2.255 (s, 6H), 0.57 (s, 6H); *C NMR (100 MHz, C¢Ds) &
159.7, 140.1, 138.0, 137.6, 129.3, 127.5, 127.4, 127.2, 124.1, 121.0, 98.0, 97.5, 21.3, 21.0, -4.9;
HRMS m/z calcd for C4oH30Si [M+H'] 547.2821, found 547.2811.

Ph Ph 1,1-Di-fert-butyl-2,5-bis[(2,4,6-trimethylphenyl)ethynyl]-3,4-
N diphenylsilole (4b): A solution of 7 was prepared from silane 6

O - O (861 mg, 2.50 mmol) according to the general procedure. To the
THF solution of 7 was added Et;N (5 mL) via syringe followed by

Pd(PPh3); (87 mg, 0.08 mmol), solid ZnCl, (852 mg, 6.25 mmol), and (2,4,6-
trimethylphenyl)acetylene (901 mg, 6.25 mmol). The reaction mixture was placed in an oil bath
at 60 °C and monitored by TLC and GC. Upon completion (ca 24 h), the reaction mixture was
removed from the oil bath, allowed to cool to RT, and poured into hexanes (25 mL). The yellow
suspension was filtered through a pad of silica gel (5 cm dia x 4 cm, 50% CH,Cl,/hexanes) and
concentrated. The crude material was recrystallized from hot hexanes/i-PrOH to provide a bright
yellow powder. The yellow powder was triturated with i-PrOH and collected by vacuum
filtration to provide 1.24 g (79%) of the desired product: mp 217-218 °C (dec); 'H NMR (400
MHz, CDCl3) & 7.16-7.06 (m, 10H), 6.77 (s, 4H), 2.23 (s, 6H), 2.10 (s, 12H), 1.37 (s, 18H); °C
NMR (100 MHz, CDCl;) & 163.4, 140.3, 138.9, 137.4, 128.9, 127.52, 127.46, 126.8, 122.1,
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121.2, 99.0, 98.0, 28.4, 21.2, 21.0, 20.2; HRMS m/z calcd for C4HsoSi [M'] 630.3682, found
630.3693.

1,1-Dimethyl-2,5-bis[(2,4,6-triisopropylphenyl)ethynyl]-3.4-
diphenylsilole (5a): Dibromosilole 3 (130 mg, 0.31 mmol) was
dissolved in THF (4 mL) and Et;N (1 mL). To the reaction
mixture was added Pd(PPhs)s (36 mg, 0.03 mmol), solid ZnCl,
(106 mg, 0.78 mmol), and (2,4,6-triisopropylphenyl)acetylene
(156 mg, 0.68 mmol). The reaction was placed in an oil bath at 40 °C and stirred for 12 h. The
reaction mixture was then removed from the oil bath, allowed to cool, and poured into hexanes
(10 mL). The yellow suspension was filtered through a pad of silica gel (3 cm dia x 2 cm, 50%
CH,Cly/hexanes) and concentrated. Recrystallization of the solid residue from hot THF/EtOH
mixture (1:3, v/v) provided 182 mg (82%) of the desired product as an orange crystalline solid:
mp 220-225 °C (dec); "H NMR (400 MHz, CDCls) § 7.21 (s, 10H), 6.96 (s, 4H), 3.39 (sept, J =
6.8 Hz, 4H), 2.89 (sept, J = 6.8 Hz, 2H), 1.26 (d, J = 6.8 Hz, 12H), 1.21 (d, J = 6.8 Hz, 24H),
0.61 (s, 6H); °C NMR (100 MHz, CDCl;) § 159.6, 150.5, 149.1, 138.3, 129.3, 127.3, 127.1,
124.1, 120.2, 119.5, 97.3, 97.1, 34.5, 31.7, 23.9, 23.2, -5.0; HRMS m/z calcd for Cs,Hg,Si [M ]
714.4621, found 714.4626.

1,1-Di-tert-butyl-2,5-bis[(2,4,6-triisopropylphenyl)ethynyl]-
3,4-diphenylsilole (5b): A solution of 7 was prepared from 6
(861 mg, 2.50 mmol) according to the general procedure. To the
THF solution of 7 was added Et;N (5 mL) via syringe followed
by Pd(PPh3)4 (87 mg, 0.03 mmol), solid ZnCl, (852 mg, 6.25
mmol), and (2,4,6-trimethylphenyl)acetylene (901 mg, 6.25 mmol). The reaction mixture was
placed in an oil bath at 60 °C and monitored by TLC and GC. Upon completion (ca 24 h), the
dark red reaction mixture was removed from the oil bath, allowed to cool to RT, and poured into
hexanes (25 mL). The orange suspension was filtered through a pad of silica gel (5 cm dia x 4
cm, 50% CH,Cly/hexanes) and concentrated. The crude material was recrystallized from hot
Et,0/MeOH to provide 1.47 g (74%) of the desired compound as red-orange crystals: mp 218-
220 °C; "H NMR (400 MHz, CDCls) § 7.16-7.13 (m, 6H), 7.06-7.03 (m, 4H), 6.88 (s, 4H), 3.18
(sept, J = 6.8 Hz, 4H), 2.83 (sept, J = 6.8 Hz, 2H), 1.35 (s, 18H), 1.20 (d, J = 6.8 Hz, 12H), 1.03
(J = 6.8 Hz, 24H); C NMR (100 MHz, CDCls) § 163.3, 150.7, 148.8, 139.1, 129.1, 127.3,
126.8, 122.1, 120.2, 119.7, 98.3, 97.0, 34.5, 31.3, 28.3, 23.9 23.4, 20.4; HRMS m/z calcd for
CssH74S1 [M+] 798.5560, found 798.5584; Anal calcd for CsgH74Si C 87.15 H 9.33, found C
87.26 H 8.40.

Ph_ Ph 2-Chloro-1,1-dimethyl-5-[(2,4,6-trimethylphenyl)ethynyl]-3,4-

/\ diphenylsilole (10): A solution of chloroiodosilole 9 in THF (50 mL) was

= I\S/Iiez ¢ prepared from silane 8 (1.74 g, 6.67 mmol) according to the literature
procedure.m To the solution was added Et;N (15 mL), Pd(PPhs)4 (335 mg,

0.29 mmol), solid ZnCl, (1.19 g, 8.70 mmol), and (2,4,6,-trimethylphenyl)acetylene (750 mg,
5.20 mmol). The reaction mixture was placed in an oil bath at 40 °C and stirred for 8 h. The
mixture was then removed from the oil bath, allowed to cool, and poured into hexanes (50 mL).
The yellow suspension was filtered through a silica gel plug (5 cm dia x 4 cm, 30%
CH,Cly/hexanes). The filtrate was concentrated and flash chromatography on silica gel (10% —
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20% CH;Cly/hexanes gradient) provided 2.29 g of a yellow powder. The powder was
recrystallized from hot Et,O/MeOH to provide 2.12 g (72% based on 8, 93% based on
ethynylarene) of the desired product as light yellow needles: mp 130-133 °C; R, 0.31 (20%
CH,Cly/hexanes); '"H NMR (400 MHz, CDCls) § 7.24-7.12 (m, 8H), 7.05-7.03 (m, 2H), 6.81 (s,
2H), 2.25 (s, 3H), 2.24 (s, 6H), 0.53 (s, 6H); >C NMR (100 MHz, CDCl;) & 158.8, 153.8, 140.0,
137.7, 137.58, 137.64, 134.7, 129.4, 129.1, 127.54, 127.52, 127.4, 127.3, 121.3, 120.9, 96.8, 96.7,
21.3, 21.0, -5.6 (1 C not observed); HRMS m/z calcd for C,9H,7SiCl [M+] 438.1571, found
438.1564; Anal calcd for C,oH,»;SiC1 C 79.33 H 6.20, found C 79.41 H 6.58.

P Ph 1,1-Dimethyl-2-[(2,4,6-trimethylphenyl)ethynyl]-5-

T phenylethynyl-3,4-diphenylsilole (11a): Chlorosilole 10 (110 mg,

O = s X O 0.25 mmol) was dissolved in THF (3 mL) and EtzN (1 mL). To the

Mez solution was added Pd(PPhs)s (9 mg, 0.008 mmol), solid ZnCl, (51

mg, 0.38 mmol), and (phenyl)acetylene (32 uL, 0.30 mmol). The

reaction mixture was placed in an oil bath at 70 °C for 9 h. The mixture was then removed from

the oil bath, allowed to cool, and poured into hexanes (10 mL). The yellow suspension was

filtered through a silica gel plug (3 cm dia x 2 cm, 30% CH,Cly/hexanes) and concentrated.

Recrystallization of the solid residue from CH,Cl,/MeOH provided 109 mg (86%) of the desired

product as a yellow solid. mp 152-155 °C (dec); '"H NMR (400 MHz, CDCls) § 7.36-7.20 (m,

15H), 6.86 (s, 2H), 2.31 (s, 6H), 2.29 (s, 3H), 0.61 (s, 6H); °C NMR (100 MHz, CDCl3) § 161.8,

159.3, 140.1, 137.9, 137.69, 137.66, 131.5, 129.4, 129.3, 128.2, 127.7, 127.5, 127.39, 127.36,

127.21, 127.17, 124.8, 124.4, 123.0, 121.0, 99.0, 98.2, 97.4, 90.2, 21.3, 21.0, -5.0; HRMS m/z
calcd for C37H3,Si [M+] 504.2273, found 504.2253.

bh o Ph 1,1-Di-tert-butyl-2-[(2,4,6-trimethylphenyl)ethynyl]-5-

I phenylethynyl-3,4-diphenylsilole (11b): 2-Bromo-1,1-di-fert-butyl-

O = o = O 5-phenylethynyl-3,4-diphenylsilole 12! (300 mg, 0.57 mmol) was

dissolved in THF (5 mL) and EtsN (1 mL). To the solution was

added Pd(PPhs)s (20 mg, 0.017 mmol), solid ZnCl, (117 mg, 0.86

mmol), and (2,4,6-trimethylphenyl)acetylene (99 mg, 0.68 mmol). The reaction mixture was

placed in an oil bath at 50 °C for 13 h. The mixture was then removed from the oil bath, allowed

to cool, and poured into hexanes (15 mL). The yellow suspension was filtered through a silica

gel plug (3 cm dia x 2 cm, 30% CH,Cly/hexanes) and concentrated. Recrystallization of the solid

residue from hot hexanes/i-PrOH provided 269 mg (80%) of the desired product as a yellow

solid: mp 194-195 °C (dec); 'H NMR (400 MHz, CDCls) § 7.32-7.15 (m, 15H), 6.83 (s, 2H),

2.28 (s, 3H), 2.18 (s, 6H), 1.43 (s, 18H); *C NMR (100 MHz, CDCl3) § 163.0, 162.9, 140.3,

138.9, 137.9, 137.4, 131.2, 129.2, 129.0, 128.2, 127.7, 127.6, 127.5, 127.14, 127.09, 127.0, 124.6,

122.9, 121.7, 100.4, 98.9, 98.3, 91.7, 28.3, 21.2, 21.0, 20.5; HRMS m/z calcd for C43H44Si [M']
588.3212, found 588.3222.

Ph Ph 1,4,5,8-Tetraphenylocta-3,5-diene-1,7-diyne (1c): Silole 1a (81 mg, 0.17
/>/_\<\ mmol) was dissolved in THF (3 mL) and treated with BusNF (0.35 mL, 1.0
PR —pn M in THF, 0.35 mmol). The reaction mixture was stirred at RT for ca 10 min,

and the resulting yellow slurry was poured into CH,Cl, (5 mL) .The solution was filtered through
a thin pad of silica (3 cm dia x 2 cm, 5% CH,Cly/hexanes), concentrated and recrystallized from
hexanes to provide 46 mg (67%) of the desilylated product. The mother liquor was concentrated
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and recrystallization of the solid residue provided an additional 14 mg (60 mg total, 97%) of 1c
as a yellow powder: mp 192-193 °C; '"H NMR (400 MHz, CDCl3) & 7.53-7.38 (m, 10H), 7.23-
7.18 (m, 6H), 7.13-7.09 (m, 4H), 5.78 (s, 2H); *C NMR (100 MHz, CsD¢) & 153.5, 138.1, 131.3,
130.0, 128.2, 128.1, 128.0, 127.9, 123.4, 112.6, 97.8, 89.1; HRMS m/z calcd for C3;Ha; [M+H']
407.1800, found 407.1785; Anal calcd for Cs;H, C 94.55 H 5.45, found C 94.55 H 5.89.

o Ph 1,8-Bis(2,4,6-trimethylphenyl)-4,5-diphenylocta-3,5-diene-1,7-

A diyne (4c¢): In the same manner as 1¢, compound 4¢ was prepared

O = = O from silole 4a (64 mg, 0.12 mmol). Recrystallization of the solid

residue from CH,Cl,/MeOH gave 57 mg (97%) of the desilylated

product as a yellow powder: mp >250 °C; '"H NMR (400 MHz,

CDCls) & 7.45-7.35 (m, 10H), 6.72 (s, 4H), 5.76 (s, 2H), 2.20 (s, 6H), 1.96, (s, 12H); *C NMR

(125 MHz, C¢Dg) & 152.6, 140.3, 138.9, 137.8, 129.8, 128.5, 127.7, 127.4, 120.2, 113.3, 96.5,
96.4,21.2, 20.5; HRMS m/z calcd for C3gHss [M+H ] 491.2739, found 491.2724.

1,8-Bis(2,4,6-triisopropylphenyl)-4,5-diphenylocta-3,5-

i diene-1,7-diyne (5c¢): In the same manner as 1c, compound Sc

O = = O was prepared from silole S5a (90 mg, 0.13 mmol). The reaction

mixture remained homogenous and reaction time was ca 2 min.

Recrystallization of the solid residue from Et;,O/MeOH gave 82

mg (96%) of the desilylated product as a yellow powder: mp >250 °C; '"H NMR (400 MHz,

CDCls) 6 7.51-7.40 (m, 10H), 6.84 (s, 4H), 5.72 (s, 2H), 2.90 (sept, J = 6.8 Hz, 4H), 2.81 (sept, J

= 6.8 Hz, 2H) 1.18 (d, J= 6.8 Hz, 12H), 1.01 (d, J = 6.8 Hz, 24H); °C NMR (125 MHz, C¢Ds) &

152.1, 150.8, 149.2, 138.8, 130.0, 128.3, 127.6, 120.1, 118.5, 113.4, 95.9, 34.5, 31.2, 23.8, 23.3
(1 C not observed); HRMS m/z calcd for CsoHsg [M +] 658.4539, found 658.4562.

1] C. G. Screttas, Micha-Screttas, M. J. Organomet. Chem. 1983, 252, 263-265.
2] A. J.Boydston, Y. Yin, B. L. Pagenkopf, J. Am. Chem. Soc. 2004, 126, 3724-3725.
3] Obtained as a byproduct from a synthesis of 1b.
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{DATA PROCESSING

! Lipg broadening 1.0 Hz
‘FT &iza BS536 i
{Total time 11 minutes !

L 9ABI9-Rx1-13C

: F_II‘ER _Sl.q_l.lﬂ‘rlt.ﬂi R2pul

|Solvent: CDC13
(Ambient temperature
! Harnury-dm} “"rmrE"
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PULSE SEQUENCE ‘OBSERVE ©C13, 100.6472164 °DATA PROCESSING : : SABSY-Rx1-13C
Relax. delay 2,000 sec DECOUPLE H1, A00,26B9955 Ling broadening 1.0 Hz | i
Pulse 23.3 degrees Power 38 dib (FT £1z& G5536 : i (Pulse Sequence: s2pul
Acg. time 1.280 sec cont inuously on (Total time 11 minutes | : ‘Goivent: CDC1E
Width 25188.8 Hz WALTZ=16 modulatod H H

' ‘Ambient temperature
209 repatitions ; : ! i !nnrnury-duup "rmi- 8"
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[PULSE SEQUENCE |OBSERVE 13, 100.8472164 DATA PROCESSING ! { 9ABIT-Rx1-13C

Relax. delay 7.000 cec OFCOUPLE M1, A00.76R8855 | Line broadening 1.0 Hz i | i

Pulse 23.3 degrees : Power 36 db T size 65536 : (Pules Sequence: s2pul

Acg. time 1.280 sec : continuously on (Total time 11 minutes g :Solvent: COCI13

Width 25188.89 HZ : WALTZ=16 modulated i ' Eﬂ.blsn‘t toemporature

211 repatitions 1 1 i | ‘Marcury=400 "nmre"
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H1, 400.26649778 | DATA PROCESSING | ] (OABLAA-RxL

PULSE SEQUENCE | DBSERVE
Ralas. llﬂ'ld_\l' 2.000 sac H

Pulse 15.9% digrues

Acg. time 2.856 sec

Width EEO2.2 Hz

18 repetitions

| Line wroadaning 0.1 Hz | ] ]
(FT size 32708 : (PUlEs Beguance; EFpul
(Total time 1 minute i ] ‘Solvent: CDC13
; H ‘ambient temperature

I 'Mercury=400 “nmrE"
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|PULSE SEQUENCE  :DBSERVE M1, 400.2669770 [DATA PROCESSING ~  © - b T aABLAA-RxL
Relax. delay 2.000 sec H . Line broadening 0.1 Hz : 4 -
Pulse 15.9 degrees H FT &1za 32768 | | (Pulge Beguence: s2pul
ncg. time 7 .B56 sec H ‘Total time 2 minutes | { ‘enlvant: COC1Z
Width 5602.2 Hz H ! ! | {4mbient temperature
a0 repetitions i ! | I { Hercury=400  "nmrg"
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PULSE SEQUENCE {OBSERVE H1, 400.2663778  DATA PROCESSING [ SAB1AA-Rx]
Relax., delay 2.000 sec ] | Line broadening 0.1 Hz ]
'FT Bize 32768 15 UENGE: u

Pulca 15.8 dngrnas
Acq. time 2.856 sec
Width 5602.2 Hz

34 repatitions

jTutlI time 2 minutes

(Solvent: CDC13
CBmbiont temperature
iMercury=400  “nmre"
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PULSE SEQUENCE -OBSELRVE Hi, 400.2665778 :DATA PROCESSING ' i . 1 9ABLAA-RNL
Relax, delay 2.000 sec 1 ¢ Line broadening 0.1 Hz I I 1
Pulse 15.9 degrees t FT size 2Z7GH 1 ; ‘Pulee Beguence: £2pul
i ‘Total time 2 minutes | t Solvent: CDC13
5 { {émbient temperature

Acg. time . 8%6 £ac
Width S602.2 Hz

38 repetitions Marcury=400 "nmr&"
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PULSE SEQUENCE

Helax. dalay 2.000 £&c
Pulse 23.3 degrees
Acg. time 1.280 sco
Width 25188.9 Hz

19 repetitions

:DBRERVE ©13, 100.B477187
SODECOUPLE H1, A00.2689955
i Power 38 dB
:eontinuous 1y on

D WRLTA=16H modulatad

[ DATA PROCERRING
Line broadening 1.0 Hz

FT size 65536

Total Lime 1 minulae

{SABLAA-crude-13C

Pulen Beguanca: &Fpul

'Solvant: COE1S
‘Ambient temperature
‘Harcury=400 "nmrE"
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PULSE SEQUENCE  :OBSERVE Cl13, 100.6472187 | DATA PROCESSING i i 9ABLAA-crude-13C
Rolax. delay 2.000 soc CDECOUPLE ML, A00.26B955%% | Line broadening 1.0 Hz i | ]
Pulea 23.3 degrass : Powar 26 dB FT Eize 5536 f f (Pulss Seguance: E2pul
Acqg. time 1.280 sec | oeontinuously on (Total time 1 minute ! Solvent: CDC13
i Ambient temperature

Width 25188.9 Hz i WALTZ-16 modulated

22 rapetitions !_Hurcury-dnn “nmr&*
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OBSERVE  HL, 400.2663B811 |DATA PROCESSING | L BAB1-Rxl
| D Lina broadaning 0.1 HZ ]
: isgeyl
15olvent: Benzenme
Ambignt Lemperaturea

PULSE SEQUENCE
Rilas. dielay 2000 Gec

Fulse 15.4 dagrees
Acg. time 2.856 sec
Width 5602 .2 Hz

29 rapetitions

'FT size 32768
[ Total time 2 minutes

4
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| PULSE SEQUENCE r OBSERVE H1, 400.26693511 ' DATA PROCESSING | | 9ABL-Rxl
Relax,. delay 2.000 sec I | Lipe broadening 0.1 He |
Pulea 1%.9 dagraas | FT gize 32748 {Pulte Ssquence: s2pul

| Acg. time 2.856 sec
| Width 5602.2 Hez
31 repetitions

5Tuta1 time & minutes

ESO]UInt: benzens
|A=mbient temperature
| Harcury=40M  "omra*
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PULSE SEQUENCE JOBSERVE HLl. 400.2669811 ' DATA PROCESSING | ! {9ABL-Rxl

Ralax. dalay Z.000 sSec i | Limé broadening 0.1 Hz | I |

Pulse 15.9 dagrades (FT s1xa 32768 : |Fulse Bequénce: £fpul

Acg. time 2.856 sec f | Total time 2 minutes | ! | Solvent: BEnTeéns

Width BEOZ.3 Ha | H (Ambient temperature

36 rapatitions : | I | Hercury=400  "nmr&"
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[PULSE SEQUENCE T DBSERVE C13, LDD.G472111 :DATA PROCESSING C4AB1-13C

Relax. delay 2.000 sec
Pulse 23.3 deqrees
Aceg. Lime 1.2H0 Eac
Width Z%100.9 Nz

122 repetitions

(DECOUPLE  HL, 400.2683955

Powaer 38 dB
continuously on
WALTZ=16 modulated

Lineg broadening 1.0 Hz

(FT siza BES3E
'Total time 6 minutes

Hercury=40{

:Putsn Sequoncir S2pol
30 lvant:
‘Aamblent temperature

CIH: 13
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I'pun = SEQUENCE
Ralax. delay 2,000 sac
Pulse 23.3 degress
Acg, Lime 1.2B0 scc
Width Z5188.5 H7
133 repetitions

! DECOUPLE
¢ Powar 38 4D

L cont imoous 1y on
WAL TZ=16 modulatad

ORSERVE CI13, 100.8472141 NATA PROCESEING

H1, 400.268995%5 | Ling broadaning 1.0 Hz
FT size 65536

Total time T minutes

fABL-13C
Pulse Seguence: £2pu)

i &oivent: CDC13
CAmbvient temporatoare

[ Mercury-104

llmr“"
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10. 08 6.09 17.50
. 4.00 ; 12.10

PULSE SEQUENCE TOBSERVE  H1, A00.26GS74% :ODATA PROCESSING : i { §ADAZ-R¥1

Relax. delay 2.000 sec i : Line broadening 0.1 Hz } I

Pulea 15.8 dagraeas -FT size 32768 (Pules Seguence: sEpul

Hl::. time Z.856 saec ‘Total time 1 minute | 1 Solvent: COCIE

Width S60E.2 Hz i H i

(Ambient temparature

11 repatitione (Hercury=408 "nmrg"
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PULSE SEQUENCE TOBSERVE  H1, 400.2669775 (DATA PROCESSING TaABAZ-Hx1

Kalax. dalay 2.000 eac i
Pulse 15.%9 degrees i
Agg., time 2.856 sec

Width GEOZ.7 Hz

11 repetitions

¢ Line broadening 0.1 Hz
‘FT size 32768
[Tetal time L minute

(Pulse Scquence: s2pul

‘Bolvent: CODCI3
iAmbient temperature
| Hercury-400

"nmrg"
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FULRE SEQUENCE EDE&ERUE H1, 400,2B68775 |DATA PROCESSING

Line broadening 0.1 Hz
{FT size 32768
{Total time 1 minute

Ralax. delay 2.000 sec
Pulse 15.9 degrees
Acg. time 2.858 sec
Width S602.2 Hz

11 repetitions

L2 1.1 ppm

[gABAZ-Rxl

iPulse Sequence: s2pul |
;sulvant: cocla

tAmbient temperature
(Mercury=400  "nmeB"




PULSE SEQUENCE

Relax. delay 2.000 sec
Pulse 38.0 degrass
Acg. time 1.777 sec
Width 18009.9 Hz

Bd repetitions

(OBSERVE C13, 75.4700
{DECOUPLE  HL, 300.1408

Power 40 dB
continuously on

| WALTZ-16 modulated
Bingle pracision data

2
2

0
5

H]
3

120

{DATA PROCESSING

Line hroadening 1.0 Hz
F1 &ize G5536
Total time S minutes

1

oo

| AABAZ-Rx1-130

1 [:H ul
‘Soivent: CHCI3
(Ambiant temparatura
(UNITYplus=300 “narz®




=]
= -
o} ur
A
RSN
Lo
@
| Ll
- ¥l
i Ol .I o
:3:-:": ! & pi-
g =
2 Bl 2
5 ~
[ b
Bl
L]
m
L]
= L]
- 2_ 0| i
- - S |9
EE: |5 b El
25 “ay oo Nr
Jeeg e o | l
(o | | T e
= o |
G [ - s
o5 | | e
= = L |
|
bl
) | ¥ I J 1 I ! 1 | '
i ik eadl il | Il ! 1l I I
|||'||l1|'I!Ir|"_!||Ir|||I||||i| LIS 0% L [T BN T R N N AL B I A L L T T T gt LI S L LA LI L T L '|||
zon 130 160 1440 120 100 a0 6o 40 20 0 ppm
PULSE SEQUENCE TUBSERVE €13, 75.1700205 | DATA PROCESSING ] : {OABAZ-Rxl-130
Relax. delay 2.000 sec (DECOUPLE H1, 300.14082539 | Line broadening 1.0 Hz ;
Pulse 36 .0 degreess ! Powior 40 dB FT siZe RSSEE i Fulse Seguence: sZpul
ncy. time 1.777 sac | cantinuously on Total time 5 minutes ] Solvent: CDC13
Width 18009.39 Hz | WALTEZ=-L16 modulated ] Ambient temperatura

B4 repotitions Bingle procision dala ] UNITYplus-300 “nmr2®
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|PULSE SEQUCNCE COBSERVE €13, 75.4700205 ' DATA PROCESSING ] ] SABAZ-Rx1-130C
Relax. delay 2.000 sec |DECOUPLE M1, 300.1408258 | Line broadening 1.0 He | H
Pulse 36.0 dagrees | Powar a0 dB {FT gize 69936 ' '
Acg. time 1.777 sec continuously on [ Total time 5 minutes : : iE&olvent: CDC13
Width 18005.9 Hz | WALTZ-16 modulated | ] : thmbient temperature
A8 repetitions 'Bingle precision data ' 1 H

IUNITYplus-300 ‘“nmrz"
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144 143 142 141 lﬂl] 133 13& 135 134 ppm
PULSE SEQUEMCE CQBSERYE C13, 75.4700205 ‘DATA PROCESSING : | SAB4Z-Rx1-13C
Relax. delay 2.000 sec | DECOUPLE M1, 300.1408258 | Line hroadiéning 1.0 Hz ] ]
Pulasn 36.0 degrees | Power 40 d# FT size B55H6 ] 1 (Pulze Seguence: s2pul
Acg. time 1.777 sec | continuously on :Total time 5 minutes : . ‘Bolvent: CDC13
Width 18009.9 Hz | WALTZ-168 modulated H | : ‘hmbient temperature

90 repetitions iBimgle precision data H : : CUNITYplus-300  “pmr2®
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PULSE SEQUENCL ‘OBSERVE L‘IE 75.4700205 | DATA PROCESSING | | BARA2-Rx1=130C

Relax. delay £2.000 sec | DECOUPLE I'Il.+ 300.1408259 : Line broadening 1.0 Hz | !

Pulse 36.0 degrees | PowWwar ail dB FT BiZze G5536 | | Pul uanca ! —
fcg. time 1.777 sec . eontinuously on :Tutui time 5 minutes : : {Bolvent: CRC13

Width 18009.9 Hz . WALTZ-16 modulated i ' ' ‘Ambient temperature

83 repetitions ‘Bingle pracision data i : PUNITYplus-300 "nmr2"
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‘DATA PROCESSING

 Line broadening 1.0 Hz
'FT &1z8 H5536

Total time & minutes

PULSE SEQUENCE
Relax. delay 2.000 sec
Pules 36.0 dﬁgr‘ﬂﬂﬁ

Width 18009.9 Hz
35 rapatilions

-QBSCRVE (C13,
H1, 300.1408253

i cont inuous 1y on
| MALTZ-16 modulated
‘B3ingle pracision data

c SABAZ-Rx]l-130C

hVﬁmwﬁr&hJ“vMJJLiurwurﬁ
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Pulse -
‘Golvent: CDCY3

Ambienl Lemparature

CUNITYplus-300
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PULSE SEQUENCE -
Relax. delay 2.000 sec
Pulse Z&.0 ﬂﬂurﬂﬂ&
“‘3' time 1.777 sec
Width 13000.9 Hz
98 repetilions

- OBSERVE €13, 7

]
z7 26 25 24

i S5.4700205 | DATA PROCESSING

| DECOUPLE H1, 300.1405253% | Line broadening 1.0 Hz
i Powiar 40 dB {FT El1za B553R

i continuous 1y on | Total time & minutes

| WALTZ-16 modulated |
:Slng1ﬁ precicion data

23

1
H¢A¥v“JMAﬁﬂhﬂ?ﬂfwﬁ}H%ﬁﬁj
22

I
2l 20 ppm

{9ABAZ-Rx1-13C
Fulse 3equenca: s2pul

(Solvent: CDC13
Aambient temporatura
CUNITYplus=300  “nmrz®
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PULSE SEQUENCE
Relax. delay 2.000 sec
Pulse 15.9 dagreas
Acg. time 2.856 sec
Width 5602.2 Hz

| A0 repetitions

|OBSERVE  HLl, 400.2669778 |DATA PROCESSING
| | Line broadaning 0.1 Hz
i (FT siza 32768

{Total time 2 minutes

TEABLE

Pulse Sequence: s2pul
'Bolvant: CODC13

‘Ambient temperature
Mercury-ao0
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PULSF SEQUENCE |OBSERVE  H1, A00.2669778 | DATA PROCESSING : ! | 3ABL2
Relax. delay 2.000 sec I | Lina broadening 0.1 Hz 1 i i
Pulse 15.9 degreac 1 LFT size 3276A i : tPulse Segquence: $Ppul
Acg. tima 2.H56 se¢ H iTotal time 2 minutes I i ‘S5olvent: COCIR
Width 5602.2 Hz i : i ! |Ambient Lemperature
! i 3 iMarcury-400 “nomrg"

34 repetitions
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PULSE SEQUENCE (OBSERVE M1, 400,2688778 [ DATA PROCESSING | i Taap12
Ralax. delay Z.000 sac I ! Line broadening 0.1 HZ ; : !
Pulse 15.9 degrees ; ‘FT size 32768 : H : i
ﬁ:g. time 2.858 sec | ' Total time 2 minutes } 1 ‘8alvent: COC13
th S602.2 Hz i b ! : iAmblant temparatura
36 repetitions i i : i iMereury-400 “nmre"




Ph. Ph

/\

— —
L]
-
o
-
&
"
™
|
|
]
1
o e B B e et e e ———— e —
T T L m— r T T T T T T T T T T T T T T 1 T T =T ™ T T T T T “1 -1 T T T T T 'r—; T T T T
2.5 2.4 2.3 2.2 £.1 2.0 1.4 1.8 ppm
[ — [ ——
G.07
12.12
PULSE SEQUENCE [DBSERVE  H1, 400.2688778 |DATA PROCESSING ! i L OARTE
Helax. delay 2.000 sac - ! Ling broadening 0.1 HE ! |
Pulse 15.9 degrees | |FT size 32768 ; i : i u
Aog, time 2.856 sec | 1 Total time 3 minotes 4 1 JBolvent: COCI1R
Widilh 5602.2 Hz ; ! ! H Ambient temperature
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TEKP = 40C

axpd  E3pul

SAMPLE

Mar 8 ?0D4
cocis

X
ACQUIRITION

datae

sfrg 1E5.57%
tn cl3
at 1.078
ng T0058
W 32639.7
o 13000
bs 61
5% B4
tpwr 54
Y 3.0
dl 2.000
tof 1BE1.19
mt 5000
Gt 1458
alock n
gain 40
FLAGS

il

in n
dp ¥
h& n

DISPLAY

sp -628.0
Wp 25734.7
VE 1248
SC

Wi 250
hZmm 102,986
Is 90000.00
rfi1 12201.2
rfp J66H . 2
th 17
Ine 100.000

nm ede  ph

DEC. & VT

dfrg 459 _3419
dn H1
dpwr a1
daf -500.0
dm ¥yy
dmm W
dmf 11000
deeq

dres 1.0
homo n

amp A0.0

PROCESSING

1h 2.00
wWitfila

proc ft
fn not used
math T
warr
Waxp
whs
wint

Ph Fh

/I \ ™

\
W

160

SR N TR D S e N REY R R mm

1o0 a0 G0 40 20

ppm
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PULEE SEQUENCE |DBEERVE H1, 400.2BB3778 | DATA PROCESSING (AABITA-RxL
Ralax. dalay &.000 séc | D Line broadaning 0.1 Hz I ]
Pulse 15.9 dagrees : ITT size 32768 H H (Pulse Bequence: £7pul
Avg. time 2,856 sco [ {Total time 1 minute i {Solvent: CODC13
Width H607.2 Hz ; : { i tAmbiont temperature
15 repetitions ; i i |
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PULEE EEQUFENGCE 'OBEERVE  H1, A00.7668778 DATA PROCESSING ' 1 CANBE S A=Hax]
Ralax. delay #.000 sac i o Lbing hrﬂl'ﬂﬂﬁlﬂﬂ‘ 0.1 Hz ' :
Pulse 15.% degrees FT size 32768 {Pulse Sequencea: sfpul
Avg, time 2 BEE sec | (Tokal Limeé 1 minube ' E IBolvenl: COCIE
Width SE02.7 H2 : : : : ‘Ambient temparatura
15 repetitions : i i

i i iMercury-400 “nmré"
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PULSE SEQUENCE {OBSERVE H1, 400.2663778 | DATA PROCESSING | i - 3ARITA-Rx1
Rerlax . delay 2.000 seo H | Ling broadaning 0.1 Hz 1 :
Fulza 15.4 dagrees : IFT size 32764 { : ! :
Acqg. time 2.856 sec I {Total time 1 minute i ; | Solvent: CDCI3
Width S602.2 He i ! i

; : [ Ambienl Lemperalurs
13 rapatitions i iMercury-400 “nmré"
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I PULEF SEQUENCE "ORSERVE  HY, A00_7GEES7FE | DATA PROCESSING : T YABEIR-RAL
Relax. delay 2.000 séc 1

Pulse 15.9 degrees
Acg. time 2. B58 sec
Width S602.7 Hz

15 repetitions

{ Line broadening 0.1 Hz ]
FT size 327688 CPulse Bequence: s2pud
‘Tatal Lima 1 minute i ‘Rolvenl: COCIR

: : ] ‘Ambient temperature

| : [ Hoarcury =460 "nmrg"
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(PULZE ZEQUENCE "OBSERVE  HI, A00.EGES/7H [ DATA PROCESSING CSABITA-Rx
Relax. delay 2.000 sec ¢ Line broadening 0.1 Hz i

Pulse 15.9 degroes
Atg. Lime ?.B5E neac
Width 5S602.%8 Nz

15 repetitions

(FT sizo Z276R
tTatal time 1 minute

:?uJﬁa Eequince: &7pul
!Salvant: COC13

‘ambient temperature
:Harcury-duﬂ "nmir B
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PULSE SEQUENCE (OBSERVE  H1, 400, 2689778 | DATA PROCESSING { {BABITA-Rxl
Relax. dalay #.000 G&c I i Lina broadening 0.1 Hz t [ ]
Pulse 15.9 uegreu i FT size 32768 : : (Pulse Sequence: s#pu|
Acg. time 2.856 sec : iTotal time 1 minute I ‘Epivent: COC13

Width 5E02.3 Hz2 : i i i fAmbfent Lemporatuen
15 repetitions | t i E"‘ftury*ﬂnﬂ *nmre"
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FULSE REQUENCE DRRERVE C13; 100.6477148 DATA PROCESZING E f IARI A=-Ax1=130C
Felax. dalay 2.000 sac DECOUPLE M1, A00.260995% Line broadening 1.0 Hz
Pulse 23.3 degrees Power 38 dB FT size B5536 : : Pulse Sequence: s2pul
Acg, Lime 1,280 scc coconl inuons Ty on :Total Lime 4 minubes $ [ Bolvant: COC13
Width 25188.% Hz © WALTE=16 modu lated 1 i i ‘nmbiant temperature

82 repetitions i i i ] iMercury-400 “nmré"
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4.514

a5
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31.632

73,308

-

=5.008

PULSE SEQUENCE

Relaw. ﬂnlay 2.000 Rac
Pulse 23.3 degrees
Acg. time 1.280 sec
Width 25188.9 Hz

99 repetitions

[OBSERVE €13, 100.5472149
|DECOUPLE  HY1, 4A00.76B9855
| Powar 3@ o

| continuously on

: WALTEZ-16 modulatod

DATA PROCESSTING

Ling broadening 1.0 HZ
(FT size 65530
| Total time 5 minutes

| SAB3TA-Rx1-13C

(PUTEe Seguence: sZpul
+Solvent: COC13
JAmbiant LempARratore
Mercury-400  “narg*
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|PULSE SEQUENCE (OBSERVE G113, 100.6472149 | DATA PROCESSING L SAB3TA-Rx®1-13C
Ralax. delay 7000 eec [DECOUPLE  H1, d00.76B9855 | Lioe broadening 1.0 Hz | ]
Pulss 23.3 degrege | Power 38 db (ET siza B5536 ; ‘Pules Zequencea: &2pul
Acg. time 1.280 sec | eontinuously on (Total time 5 minutes I Solvent: COC13
Width 25188.0 He | WALTZ-16 modulatod ; I i Ambisnt temperature

91 repstitions 3 f t f (Marcury=an0  “nmr@"
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1FI]I.3E REQUENCE OBSERVE C12, 100.6472148 EDﬁTﬁ FROCEIZING

Relax. delay 2,000 sec 'DECOUPLE ML, 400.2689955 : Line broadening 1.0 Hz
| Pulse 23.3 degrees i Power 33 dB ‘FT slze G553R

| Acg. time 1.780 sec +oconl lnuous 1y on (Total tima 5 minutes

Wigth 25188.9 Hz | WALTZ-16 modulated
93 repetitions ! i

"t Pt

'IABITA-RK1-13C

ppm

{Pulse Sequénce: sZpul

iSolvent: CDCI2
‘Ambient temperature
(Mercury=400 "nmrg®
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PULSE SEQUENCE COHBEHVE (13, 10M.F47F148 Emlh PROCESSING CARBEETA-RX1-130

Relax. dalay 2.000 sec CDECOUPLE N1, 400.2689955 . Line broadening 1.0 Hz ! i

Pulse 23.3 degrees ¢ Power 38 dB FT size B5538 i {Pulse Sequince: s2pul
fAcg. Limo 1. 280 nec Coctnbtinuous 1y on Total Lime 4 minutas B h tRolvent: CDOS

Width 2h188.%9 Mz {WALTZ-106 modulated : : : iambient temperature

87 repetitions PHercucy=400  "nmrg!
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4,04 4.04 17.52 23.25
PULSE SEQUENCE EDB&ERVE Hl, 400.2669778 | DATA PROCESSING §9n345

Relax. delay 2.000 sec
Pulte 15.9 degrees ;
fcg., time 2.856 sec i
Width S802.2 Hz i
26 repetitions

Line broadening 0,1 He
FT eiza 32768
Total time 2 minutes

{Pulse Seguance: s2pul
cSolvent: CDCI13

‘Ambient temperature
|Mercury=-400 "nmri"
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q.09
PULSE SEQUENCE | OBSERVE H1, 400.2669778 | DATA PROCESSING H | BABAS
Ralax. delay Z.000 sac | , Lina broadaning 0.1 Hz |
Pulse 15.9 degreas i (FT size 32768 1Pulse 3aquence: sZpul

Acg. time 2.856 sec iTotal time 2 minutes
Width 5E02.7 He ! .
30 repetitions : :

1Solvent: CDC13
tAmbiept tomporature
(Hercury=a4ot  nmrg"
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PULSE SEQUENCE ‘OBSERVE M1, 400.2669778 :DATA PROCESSING . : - 9ABAS
Relax, delay 2.000 sec i i Line broadening 0.1 Hz | ]
Pulse 15.8 degress iFT slze 327ER : ! CPulse Bequence: s2pul
ﬁ:g. time 2.056 sec iTotal time 2 minutes ] i ‘golvant: COCISE
Width S602.2 Hz : { : ‘ambient temperature

| 35 repetitions 5 i i Hercury=400  "“omrg"
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PULSE SEOQUENCE {OBSERVE 11, 400.2669778 | DATA PROCESSING , Taagas

Relax. delay 2.000 sec | | Line broadening 0.1 Hz |

:u]su :5.! nan;aus | i;;ts%zziﬂt?gﬂ o H ; Pulsas Seguance: &2pul
cq. time 2.856 sec g i a me 3 minutes H i (Solvent: CDC13

Width 5602.2 Hz | | H rambient temperature

38 repatitians t I [Marcury=a40d  "nmrg"
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PULSE SEQUENCE {OBSERVE M1, 400.2669778 DATA PROCESSING : !  9ABAS
Relax. delay ?.000 sec | ! Line broadening 0.1 Hz |
Pulse 15.9 degreas \FT size 32768 H |Pulge Sequance: s2pul
fcg. time 2.8556 sec ETutuI time 2 minutes i ' Soivent: CDC13

Width 5602.2 Ha
a2 repetitions

{Ambient temporature
i#trc.ury--mn "nmrg"
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PULSE SEQUENCE {OBSERVE ML, 400.2669778 [ DATA PROCESSING | : S IABAS
Relax, delay 2,000 Soc | I Line broadoning 0.1 Hz | ] I
Pulee 15.9 dagreas \FT £1za 32768 : H Pulse Sequence: EZpul
Acg. time 2.836 sec | {Total time 3 minutes { { !Solvent: CODC12
Width S802.2 Hz ] 1 iambient temperature

(Mearcury=400 "“nmra"
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PULSE SEQUENCL

Rolax., delay 2.000 sec
Pulse 23.3 degrees
Acg. time 1.280 sec
Width 25188.9 Hz

121 rapetitions

:OBSCRVE ©13, 100.6472141 :DATA PROCESSING
:DECOUPLE HL, 400.2683955 | Lime broadening 1.0 Hz
I Powaer SE R

; continuously on

| WALTZ-16 modulated

SFT s12a ERS3E
iTotal time & minutes

1ABAS-Rx1-13C

nglsn Saguence: sZpul
iSolvent: CDCI3
(ambient temporature
{Mercury=-4o00  "'nmrg"
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200 180 160 140 120 o0 a0 60 40 20 0 ppm
|PULSE SEQUENCE  (OBSERVE €13, 100.6472141 :DATA PROCESSING : | 9ADAS-Rx1-13C T
Relax. delay 2.000 sec {DECOUPLE H1l, 400.2689955 . Line broadening 1.0 Hz ; ] ]
Pulse I3.3 dogrees Powoer 38 dB +FT size BES36 ; : (Pulge Sequence: s2pul
continuous 1y an (Total timeé 7 minutes ! i lgalvant: COC1E
: ' ] ‘Ambient temperature
| Hercury=a00  "“nmrg"

Acg. time 1.2H0 Eac
Width 25188.9 Hz WALTZ-16 modulated
144 repetitions
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FULSE SEQUENCE CODBSERVE 13, 100.6472141 -DATA PROCESSING - 9ABA5S-Rx1-13C

Relax. delay 2.000 sec CDECOUPLE H1, 400.2689955 : Line broadening 1.0 Hz i i

Pulse 23.3 dogroos ! Powgr 38 dB iFT size GS538 : i (Fulse Saguance: &2pul
Acg. Lime 1,280 sac tocont | nuous 1y on (Total time 6 minutes | | ‘Solvent: CDC13

Width 25188.9 Nz ! WALTZ-16 modulated t i | ‘Ambient temperature
127 repetitions i ! | (Marcury=400 "nmrg"
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PULSE SEQUENCE (OBSERVE ©13, 100.65172141 :DATA PROCESSING H : - IABA5-R¥1~-13C

Relax. delay 2.000 sec (DECOUPLE H1, 400.2669955 . Line broadening 1.0 Hz ; ! !

Pulse 23.3 degroos L Posgr 38 B FT size BSS36 | (Pulgse Beguonce: $2pul

cf. Lime 1.2HOD Eac | eontinuoue 1y on (Total time 7 minutas 1 i ‘gmalvant: COC14E

fdth 25188.9 Hz | WALTZ-16 modulated i ; ‘ambient temperature

130 repetitions i | | i ‘Hercury=400 "nmr@"
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100 99 98 | 97
[FULSE SEDUENCE SDBIERVE ©13, 100.6472141 -DATA PROCESSING H : | 9ABAS-Rx1-13C
Relax. delay 2.000 sec ‘DECOUPLE M1, 400.2639955 : Line broadening 1.0 Hz ' |
Pulse 23.3 degrees 5 Power 38 dB ‘FT size 85538 : : (Pulse Bequence: slpul
Acg. Lime 1.280 sec - conlinuously on ‘Tatal time ? minutes 1 | 'Salvent: CDC13
Width 25188.9 Hz © WALTZ-16 modulated H 1 | rambient temperature

136 repetitions i i | | Hercury=400  "nnrg"
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PULSE SEQUENCE {DBSERVE ©13, 100.6472141 | DATA PROCESSING | ; GABAS-Rx1-13C

Relax, delay 2.000 sec | DECOUPLE H1, A00.2883955 | Linpe broadening 1.0 Hz | | I

Pulee 73.3 dagrest i Powar 38 dB (FT Eize E2536 | i (Pulse Sequence: s2pul
5f§{ht"' 1.280 sec { continuously on (Total time 7 minutes ! i iSolvent: CDCI1A

25188.9 Hz | WALTZ-16 modulated | | i (Ambient temporature
190 repatitions i | [ Marcury-400 “nmrG"
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PULSE SEQUENCE
Relax. delay 2.000 sec
Pulse 15.5 degrees
Acg. time Z.856 sec
Width 5602.2 Hz
a1 repetitions

FT size 32768
:Total time 3 minutes
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a8 7 6 5 4 3 2 1 0 ppm
— e [ ot b
10.59 1.91 1.95 24.63
4.00 4.11 14.09
: DBSERVE H1, 400.2669781 :DATA PROCESSING 1 SAB3T-Rxl
: Linmg broadening 0.1 Hz
iPulse Sequence: s2pul

iSu!ant: cDC13
(Amblent temperature
File: 9AB3T-Rx1

P INOVA=500 “nmrsc




-3 -] i
=y 1
= =
P ]
]
22
o
L" i
b
w
=h
ot
.
~
NWE:
.22
r-g..p‘"'{
~ ~
o
L quw
- =
W P -
~ ~
| WW
LS B B o B B e I L I B L I L B L L B B B L
7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 ppm
[ )
10.59% 1.91
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PULSE SEQUEMCE (OBSERVE W1, 400.2663781 :DATA PROCESSING ; : P SAB3IT =Rl
Relax, delay 2.000 sec i i Line broademing 0.1 Hz : : :
Pulse 15.9 degrees : (FT size 32768 H LPul i
Acg. time 2.856 sec i (Total time 3 minutes ! H Solvent: CDC13
Width S60Z.2 Mz i : H H ‘Ambient temperature
41 repetitions : ; H H cFile: 9AB3T-Rx1

(INDMA=50D “nmrsr"
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PULSE SEQUENCE H1, 400.2EE3781 :DATA PROCESSING 1 9AB3T-Rxl

Relax. delay 2.000 sac
Pulse 15.9 degrees
Acg. time 2,856 sec
Width 5602.2 Hz

41 repetitions

TOBSERVE

: Line broadening 0.1 Hz
FT size 32768
(Total time 3 minutes

| nCe:
iSolvent: CDC13
rambient temperature
tFile: SAB37-Rxl

P INOVA-500  "nmrsr®
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PULSE SEQUENCE H1, 400.2669761 |DATA PROCESSING T9AB37-Rx1

Relax. delay 2.000 sec
Pulse 15.9 degrees
Acqg. time 2.856 sec
Width 5602.2 Hz

41 repetitions

TOBSERVE

i Line broadening 0.1 Hz
FT size 32768
(Total time 3 minutes

‘Solvent: CDCI13

‘Ambient temperature
(File: 3AB3IT-Rx1

: INODVA-500  "nmrsr"
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PULSE SEQUENCE {OBSERVE ©C13, 100.6472126 :DATA PROCESSING : : 9AB3ATF-13C
Relax. delay 2.000 sec !DECOUPLE H1, 400.26839955 : Line broademing 0.5 Hz H :
Pulse 23.3 degrees : Power 38 dB FT size B5536 : : :Pulse Sequence: s2pul
Acg. time 1.280 sec { continuously on :Total time 18 minutes H : ‘Solvent: CDC13
Width 25188.9 Hz | WALTZ=16 modulated : ] : ‘Ambient temperature
H ] ; E EHHFEUFY'QUU "nmrg"

342 repetitions
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PULSE SEQUENCE

Relax. delay Z.000 sec
Pulse 23.3 dugrsss
Acg. time 1.280 sec
Width 25188.9 Hz

345 repetitions

:OBSERVE C13, 100.6472128
:DECOUPLE H1, 400.2689955
. Power 38 dB

; continuously on

| WALTZ-16 modulated

:DATA PROCESSING

! Line broademing 0.5 Hz
(FT size 65536

(Total time 18 minutes

i BAB3TF-13C

: {Pulse Sequence: sZpul

; iSolvent: CDC13

: Ambient temperature
(Mercury-400 “nmrg"
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DBSERVE C13, 100.6472126

PULSE SEQUENCE

Relax. delay 2.000 sec
Pulse 23.3 degrees
Acg. time 1.280 sec
Width 25188.9 Hz

400 repetitions

:DECOUPLE H1, 400.2689955
. Power 38 dB

: continuwously on

: WALTZ-16 modulated

i DATA PROCESSING

¢ Line broadening 0.5 Hz
(FT size 65536

‘Total time 21 minutes

{9AB3TF-13C

:Solvent: CDC13
Ambient temperature
Mercury=400 "“nmré™
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PULSE SEQUENCE ‘OBSERVE €13, 100.6472126 :DATA PROCESSING : : P SAB37F-13C
Relax. delay 2.000 sec {DECOUPLE M1, 400.2689955 ! Line broadening 0.5 Hz i i
Pulse 23.3 degrees i Power 38 dB FT size 65536 : : ; 1
fAcg. time 1.280 sec ¢ eontinuously on :Total time 22 minutes : : ' Solvent: CDC13
Width 25188.9 Hz | WALTZ-16 modulated i rAmbient temperature

403 repetitions ‘Mercury=400 “nmré"
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PULSE SEQUENCE | DBSERVE Hl, 400.2669778 |DATA PROCESSING _!ﬂﬂiﬂ

Ralax. ﬂﬂll]l' 2.000 sac
Pulse 15.9 degrees
fAcg. time 2. 856 sec cEolvent: CDC13
Widlh 5E0?.7 Hz . ! : iAmbient temperature
£3 repetitions i 5 i : IMercury-400 “nmre"

| Lina broadaning 0.1 Hz
VFT slze 32766
‘Total time 2 minutes
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|l‘lILSE SEQUENCE ‘OBSERVE M1, 400.26G69778 |DATA PROCESSING ! L1
Relax. delay 2.000 sec 1 i Line broadening 0.1 Hz | |
Pulse 15.9 dagraee (FT size 22768 i ] | Pulse Saguance: &2pul
Acg. time 2.856 sec i ‘Total time 1 minutes i i 'Solvent: COC1S

Width 5802.2 Hz ! ] ! (Ambient temperature
i 21 repatitione | I | Hercury=400 "mmrg"
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PULSE SEQUENCE (OBSERVE MWL, 400.2663778 DATA PROCESSING ! ; | JABZE
Relax. dalay 2.000 &ac { Lina broadening 0.1 Hz | I |
Pulse 15.9 dagrlll FT size 32768 | | (Pulse Zequence: sZ2pul
Acg. time 2.856 sec [ Total time 2 minutes | { {Solvent: CDCI13

Width 5802 .2 HZ i 1 (Ambient temporature
3% repetitions | H | .:HBI‘E-Hry-I'II:III "nmrG"
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5.83
PULSE SEQUENCE | DBSERVE H1, 400.2663778 | DATA PROCESSING ! | FOABZE
Ralax. delay 2.000 sad Vo Lime browadening 0.1 Hz ] I

(FT gize 32766 {Pulse Sequence: eZpul

;ul!ltiﬁ.ﬂzd;gglls '
cg. time 2. sec i | 50lvent: CDC13

Width SED2.7 Hz i f (Ambient tomperature
38 repetitions 1 | Marcury=400 “mmrg"

§T0t41 time 3 minutes
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PULSE SEQUENCE

Relax. delay 2.000 sec
Pulse 23.3 dogroes
Acg. time 1.280 sSac
Width 25166.9 Hz

BA0D roepetitions

140

20 0 ppm

COBSERVE C13, 100.6A72133
CDECOUPLE  H1, 400.2689955
¢ Powor 38 dB

| conlinuously on

| WALTZ-16 modulated

oATA FROGESSING

Line broadening 1.0 Hz
FT size B5536
‘Total time 24 minutes

| BARZE=R¥1=130

Pulse Sequence: s2pul

1Bolvent: CDC13

Ambiant téamparature
IFile: 3AB26-Rx1-13C
(Hercury=40a  "nmrg"
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'PULSE SEQUENCE 'OBSERVE C13, 100.6472133 | DATA PROCESSING I BABRE-Rxl-130
Helax. dalay ?.000 &ec |DFCOUPLE  HY1, 400.2REBESS | Line broadening 1.0 Hz
Pulse 23.3 degrees i Power 26 db FT glze B5536 Pulse Saguence: SEZpul
Acg. time 1.280 sec : continuously on [ Total time 34 minutes | EBolvent: CDC13
Width I518E.83 Hz P WALTZ=16 modulatoed i | Ambrtent tomperaturs
G630 repetitions i PFile: 9ADR2G-Rx1-13C

‘Hercury-400  “nmré"
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FULSE SEDUENCE

Relax. delay 2.000 sec
Pulse 23.3 degrees
n;g. tima 1.280 Eac
Width 25188.9 Hz

B30 ropoetitions

(OBIERVE C12, 100.6477133 Elll'ii'.ﬂ. PROCESZ NG

(DECOUPLE M1, 400.268995%

Powor 38 dB
continuously on
WALTZ-16 modulated

: Line broadening 1.0 Hz
FT size 65538
sTotal time 34 minules

CHABZE=R¥1=13C

EFulsu Soguence: s2pul

‘Rolvant: CDC13
‘Ambient temperature
{File: SAB26-Rx1-13C
jﬂarcury-!nn Mimmr B
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FULSE ZEQUENCE

Relax. delay 2.000 sec
Pulse 23.3 degress
Acyg. Lime 1.280 &ac
Width 25188.9 Hz

630 repetitions

TOBSERVE [13, 100.6477133 :OATA PROCESSING
{DECOUPLE M1, 400.2669955
i Power 33 d@
1oeonkinuous 1y on

| WALTZ-16 modulated

¢ Line broadening 1.0 Hz
FT size 65536
Total Lime 34 minutas

- BABZE=Rx1=130

(Pulse Soquance: sZpul

[Bolvant: COCIR
‘Ambient temperature
(File: 3AB26-Rx1-13C
(MEroury=400  “omrg"
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PULSE SEQUENCE 'OBSERVE ©13, 100.6A72133  DATA PROCESZING : H CIARTE=Rx1=130
Relax. delay 2.000 sec ‘DECOUPLE H1, 400.2689355 . Line broadening 1.0 Hz ] :
:ulsn %3.3 d;:;uus Pw:: 38 d? EiTt::zziﬂ'Sﬁgg o :Pulse Sequence: s2pul
. Lime 1. 314 ¢ cont i nuaue 1y on Tor me minutes : : t2al 1
Width-25188.9 Hz ! WALTZ-16 modulated : : : :iﬂﬂ:::*ﬁgﬁﬁnu“
B30 repetitions i i i TFile: SAB2E-Rxl-13C

I j i E ! {Mercury=400  "omri"
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PULEE REQUENCE EUH-EEH.\"E G193, 100.6477133 : DATA PROCESSING l ] {BABZE-Rx1=13C

Felax. delay 2.000 sac | DECOUPLE H1, 400.2689955 | Line broadéning 1.0 Hz i | I

:u'luﬁﬂ.sldggsuu ; PWH 38 d? EE_Ttijlz:IEEEgg s ; H iPulse Sequence: sEpul |
o . me 1. S0 ¢ocontinuous 1y on :Tota mi: minutes : i Bolve Del1a

Width 25188.8 Hz | WALTZ-16 modulated : : : o Ry o

630 repetitions ! { f | iFile: 9ABZG-Rx1-13C
! 1 I : cMercury-400 "omrg"
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PULSE SEQUENCE
Rolax, delay 2.000 sec
Pulsu 23.3 ﬂugrgns
time 1.280 sec
th 2518! 9 Hz
HEI] rapatitions

JOBSCRVE  C13, 100.6472133
i DECOUPLE Hl, 400.2689955

| Power 33 dB

cont i nuous 1y
WALTZ-16 lodu1ut|d

,Wp Iy ﬁi-“ h m\f«f i\ WW ‘
225 3.0 21

2l.312

20.9392

\
\Jﬂﬂﬁr 'UL- r.ir._d it A\ ‘)\\}w\‘

“DATA PROCESSING

. Line broadening 1.0 Hz
FT size BEE3E
Tetal time 34 minutes

1

TARZE=R¥1=13C

_Pulse Sequence: sZpul
(Bolvants COG13
Ambient temperatura

| iFile: BABZG-Rxl-13C

| iMercury=400  "nmrg®




-5.634

|FULSE SEQUENCE {OBSERVE ©13, 100.6472133 | DATA PROCESSING 3 ! P AABIE=Ax1=150
Aelax, delay ?.000 sac 'DECOUPLE H1, 400.7GE¥855 | Line broadening 1.0 Hz ¢ : 4
Pulsa 25.3 degrees \ Power 36 db (FT size 65536 { H 1 H
Acq, time 1.280 sec ¢ continuously on (Total time 34 minutes i ] (Bolvent: COC13
Width 25188.8 Hz . WALTZ-16 madulatod i 3 1 i

I 1 ‘Ambient temparature
630 repetitions ¢ : ; : :File: 3AB2G-Raxl-13C
l i : : CHercury=400  "nmrg"
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15.16 9.00
FUL3E ZEQUENCE SOBSERVE Hi, 400,2669778  DATA PROCESSING .
Relax. delay 2.000 sec i i Line broadening 0.1 Hz

Pulse 15.9 dogroos
Acg. time Z.Bh6 sac
Width 5S602.2 Hz

8 ropotitions

{FT siza 32768
i Total time 1 minute

ETTLE

H : s2pul
sBolvent: CDCI3
Ambient temperature
iMercury-400 “pmre
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FULSE SEQUENCE IDBSERVE W1, 400.Z6B8778 | DATA PROCESSING i : {AAR3Z

Helax. delay #.000 Eéc | | Lina broadening 0.1 HZ 1 I I

Pulse 15.9 degrees : 1FT size 32768 H ; : i

Acg. time 2.8%6 sec | (Total time 1 minute ! ' (Bolvent: CDC13

Width 5607.7 HZ ! ' : : tAmbient tamparatiura
9 repetitions } 1 i ; (File: 9AB3Z
i i F : + INOVA-500 “narsr®
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[PuLEE SEQUENCE
Relax. delay 2.000 sec
Pulse 23.3 degrees
Acg. time 1,280 sec
Width 251H8.9 Hz
196 repetitions

OBSERVE C13, 100.6472178

‘DECOUPLE H1, A00.2688895%
: Power 38 db

: continuously on

D WALTZ=16 modulated

‘DATA PROCESSING

! Line broadening 0.5 Hz
FT size 65536

(Total time 10 minutes

LI o e i o

: JAB3Z-13C

EFHISR anﬂcncﬂr sﬂpul_

Solvent: CDC13
(Amblent temperature
{Mercury=400  "nmrg"

20 0 ppm
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PULSE SEQUENCE ‘OBSERVE C13, 100.6472179 !DATA PROCESSING H : CHARAE =130 |
Relax. delay 2.000 sec DECOUPLE H1, 400.2EB8855 | Lina broadenimg 0.3 HZ H H Y |
Fulge ?2.3 dagreas Powar 38 dB iFT size 65536 H ; ‘Pulse Sequence: 52pul _{
Ata. time 1.280 sec cont inuously on ;Total time 9 minutes * ! (Bolvent: CDC13
Width 25188.9 Hz WALTZ-168 modulated H ' H tAmbient temperature

16 repatitions ! ] | iHercury=400 "rmrg"
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PULSE SEQUENCE

Ralax. dolay 2.000 sec
Pules 23.3 dagress
ﬂ:ﬂ. time 1.280 sec
Width 25188.9 Hz

163 repatitions

{DBSERVE C13, 100.6472179
| DECOUPLE HI, 400.28R9855
| Power 38 U8B

| continuously on

: WALTZ-16 modulated

{DATA PROCESSING

! Ling broadening 0.5 Hz
FT size HS536

iTotal time 9 minutes

ljiﬂ 5

135 0

+

13? 5

| §ABIZ-13C

[Pulse Sequence: sZpul
rGolvent: CDCIS
tAmbient temperature
{Mercury=400 "nmrg"
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PULSE SEQUENCE |OBSERVE  CL3, 100.647E179 | DATA PROCESSING ) ESAEEE—EEE

Relax. delay 2.000 sec |DECOUPLE MWL, 400.2883355 | Line broadening 0.5 Hz

Pulse 23.3 degress | Power 28 dB [FT size 65536
cfaiht1ne 1.280 sec . continuously on !Total time 2 minutes

25188.09 Hz D WALTZ-16 modulated
179 rapatitions H

:Eu!#q.ﬁauuuncu= s2pul

‘Bolvent: CDCIE
cAmbient temperature
iMercury=400 “nmrg"
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|FULSE SEQUENCE ‘OBSERVE C13, 100.6472179 DATA PROCESSING T ] . 'E#nnsz-mc
Relax, doelay 2,000 soc ‘DECOUPLE M1, 400.2689855 | Line hroadening 0.5 Hz | I |
Pulsa 23.3 degrees | Power 38 di iFT &ize B5536 : : Pulse Sequence: s2pul
Acg. time 1.280 sec . continuously on :Total time 9 minutes ! ! "8plvent: CDC13
Width 25138.9 Hz D WALTZ-16 modulated 1 F E E“b1|nt temperature

177 rapatitions i H i

| Hercury-400 "nmrg"
1
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PULSE SEOQUENCE (OBSERYE C13, 100.6472179 :DATA PROCESSING : i L BABEZ =130
Relax. delay 2.000 sec | DECOUPLE Hi, 400.2689955 : Line broadening 0.5 Hz ! !
G AU SN R R 8 o Total time 3 minites ? 5 e
cg. time 1. i ntin ¥ an ! m min 4 ! {Snlvent: COC1
Uigth 25188.9 Hz | WALTZ-16 modulated i | i Ei:bT::t‘tllplilturc

181 repetitions ' | | Hercury-400  “nmrg"
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PULSE SEQUENCE 'OBSERVE ©13, 100.6472173 :DATA PROCESSING i ] SABAZ=13C
Helax. delay 7.000 sec {DECOUPLE H1, A00.2ZRE385% | Lime broadening 0.5 Hz : ]
Pulse £3.3 degrees i Power 38 dB {FT size 65536 | ! {Pilse Bequonce: s2pul |
Acg. time 1.280 sec i continuously on ;Total time 10 minutes i ! iZ0lvent: COCIE
Width 7518R.8 Hz IO WALTZ=18 modulated : i | ‘Ambient temperature
| 189 repatitions 1 | ! H ‘Mercury-400  “nmrg"
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PULSE SEQUENCE :DBSERVE Hi, 400.2663778 :DATA PROCESSING ! ! | BABAL-Rxl
Ratax., delay 2.000 sec 1 Lind broadening 0.1 Hz I | |
Fulse 15.% dagrees FT Eire 3276H | | Pulge Sequence: s2pul

Width 5602.2 Hz Ambient Lemperatore

Acg. time 2.856 sec ; iTntnI time | minute i : ! Solvent: CDC13
17 repatitione ' ' ' 'Mercury-100 “nmr"
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[FULSE SEQUEMNCE ,ﬂBSERﬂE Wi, 400.ZGGI77E jEﬁTﬁ FROCESSING E!ﬂBdl-RHl

Ruelax, delay 2.000 sec
Pulse 15.8 degress
hcﬁ, time 2.056 sec
Width 5602.2 Hz

1/ repatitions

i Line broadening 0.1 Hz
iFT Riza B27HB
iTotal time 1 minute

.
i ¥
i

LPulse Sequence: s2pul
(B3olvent: CDMEIE
‘Ambient temperature
|Mercury=400
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PULSE SEQUENCE {OBSERVE M1, 400.2669778 | DATA PROCESSING ! : PAARA1-R=l
Relax, delay 2.000 sec | I Line broadening 0.1 HZ | i H
Pulse 15.9 degress i IFT size 32768 | f LPulse Saquence: s2pul
ncﬂ, time 2.856 sec | {Total time L minute | : ESpivent: CDC13
Width S802.2 Ha | i ; Ambiient Lemperature

17 repetitions i i i 5 IMercury-400 “nmrg"
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'PULSE SEQUEMNCE OBSERVE M1, 400.2669778 | DATA PROCESSING : T8ABA1-Rxl
Rulax, delay 2.000 sec P Ling broadening 0.1 HE | |
Pulse 15.8 degreses |FT £1ze 32768 | i
Mﬂ' time 2.856 zec | Total time 1 minute | ! [ &olvent: COC13
Width | i ' fAmbient Lemparature

5602.2 Hz i :
14 repatitions ! | (Mercury-400 “nmré*
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PULSE SEQUENCE

Helax. delay #.000 sec
Pulse 23.3 degrees
Acg. time 1.280 sec
Width 251BE.8 Hz

30 repetitions

|OBRSKERVE 13, 100.BA72Z202 | DATA PROCESSING
{DECOUPLE M1, 400.2689955 Line broadening 0.1 Hz
. Power 35 dB {FT sizo BEES3B
cont i nuously on ‘Total time 4 minutas
WALTZ=16 modulated H

{BABA1-Rx1-13C

Lﬂulse Sequence: s2pul
1Eolvent: CDCIZ
(Ambiant temparature
iMereury-400  “nmrgt
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164.5

PULSE SEQUENCE

Relax, delay 2.000 sec
Fulse ¥3.3 dagresec
Acg. time 1.280 sec
Width 25188.9 Hz

84 repetitions

{OBSERVE €13, 100.647
(DECOUPLE H1, 400,28

164.0

7ezo
BAOSES
Powar 2H dB
continuously on
WALTZ-16 modulated

163.5

163.

T

T I T 1
162.5 162.0 161.5

o Attty bl

ppm

| DATA PROCESSING

! Lipne broadening 0.1 Hz
|FT size 65536

| Total time 5 minutes

! ] | JABAL1-Rx1-13C
LPulse 1

i : iSolvent: CDC13

| ¥ thmb i ent Lamparatura

t I (Mereury-100 “nmre"
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133.851
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1#1 5 141 0 145 5 lﬂu 0 139 5 139 ﬂ 13& 5 133 ﬂ 13? 5 13? ] 135.5 ppm
PULSE SEQUENCE QBSERVE ©13, 100.6472202  DATA PROCESSING | E'!M'ﬂ“hl*lﬁﬂ
Relax., delay 2.000 sec !DECOUPLE H1, 400.2889955 | Line broadening 0.1 HE
Pulse 23.3 dagraas | Powar 38 dB FT si1za E5536 | i
A:g. time 1.280 sec | continuously on ‘Total time 5 minutes ! 5u1qgnt coc1a
Width 25188.9 Hz ! WALTZ-16 modulated | ifmbiant temparature

87 rapatitions

le:ury~qun “nmre"
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PULSE SEQUENCE

Ralax. delay 2.000 sec
Pulse 23.3 dagreses
Acg. time 1.280 sec
Width 25188.9 Hz

101 repatitions

OBSERVE C13, 100.5472202
'DECOUPLE H1, A0D.76BR955
! Power 38 dB
| continuously on
i WALTZ=16 moclulated

‘DATA PROCESSING

! Ling wroadening 0.1 HZ
'FT size 65536

‘Total time 5 minutes

TEABAL-Rx1-15C

EFu1sa Sequence: &2pul
(Holvant: COCI3
Ambient temperature
?Hur:ury-4ﬂﬂ "omir BY
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PULSE SEQUENCE - UBS[P.\I'E 213 100.6472202  DATA PROCESSING ! P UARA] =Rx1=180 |
Relax. delay 2.000 sec  DECOUPLE K1, 400.2683955 @ Lime broadening 0.1 Hz 1
Pulse 23.3 degroees : Power 38 dBR CFT s17a 65536 | : ce: s2pul |
fcg. time 1.280 sec i continuously on ‘Total time 5 minutes | 1 Bolvent: CDCI3 |
Width 25188.9 Hz ! WALTZ-16 modulated H !

iAmbient temparaturs
103 repetitions | | 1 H ‘Hercury-400 “nmrg®
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PULSE SEQUENCE OBSERVE C13, 100.6472202 :DATA PROCESSING i P BARA =R 1=-130

Relax. delay 2.000 sec DECOUPLE ML, 400.2883355 | Line broadening 0.1 Hz 1 H :

Pulse 23.3 degreas | Power 28 dB IFT gize 65536 ! : (Pulse Sequence: s2pul
Mﬂ' time 1.280 sec ¢ oeontinuously on !Total time & minutes ' ! ‘Bolvent: CDG13

Width 25188.9 Hz { WALTZ-16 modulated ! ] H iAmbient temperature
110 rapatitions 1 i : : ‘Hercury-400 “nmrg"
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2.47
PULSE SEQUENCE OBSERVE Hi, 400.2669784 | DATA PROCESSTNG

Ralax. delay Z.000 sec
Pulse 15.9 degrees
Acg. time 2.8%6 sec
Width 5602.2 HZ

17 repetitions

i Lina broadening 0.1 Hz
‘FT size 32768
(Total time I minute

1 0 ppm

@'é’daa 9F L

[Pulse Baguanca: £Ppul
(Solvent: CDC13
(Ambiont tesporaturo
insfcury-ﬂnn "narG®
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FULSE REQUENCE

Relax. delay 2.000 sec
Pulse 15.9 degrees
Acg. Lime ?.B56 Eac
Width 5602.2 Hz

17 repetitions

TOBSERVE M1, A00.ZGGS757 | DATA PROCESSING

! Line broadoening 0.1 Hz
{FT siza S2/68
iTotal time L minute

9AB3IF1

Marcury=a400

"nmrbe*

{Pulse Sequence: s¥pul
[ Solvent: CDC13Z
“Ambient temperature
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"PULEE SEQUENCE ORSFRVE  H1, A00.2G668757 :DAIA PROCESSING

Relax. delay 2.000 sec
Pulse 15.9 degrees
Acg. Lime 2.B58 soc
Width 5602.2 Hz

17 repetitions

Line broadening 0.1 Hz

'FT size 32788
‘Total tima 1 minute

PPpm

HEETELT

‘pulse Sepquence: s2pul
(Eolvant: COG13
rAmbient temperature
iHercury-400 Pnmrf"®
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FULRE SEQUENCE TOBSERVE 12, 100.G647:2:687 @ DATA PROCESSING

Relax. delay 2.000 sec
Pulse 23.3 degreoes
Acg. Lima 1.280 sac
Width £5188.9 Hz

A7 repetitions

{ DECOUPLE

Hi, 400.2689955
Power 38 dB
conlinuous Ty on

WALTZ-16 modulated

! Line broadening 1.0 Hz
(FT sizo B55348
Total timé 2 minutes

i JAB39F1-13C

; ' {Pulse Sequence: sipul
| ‘Eolvent: CDC13
H Ambient Lemparatura

Marcury-400 "nmrg*




/\
Br 5j
| t-Buz

W

162 .361

158.088

e A L e e s i e

T T T
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PULSE SEQUENCE [DRSERVE  C13, 100.6472287 [DATA PRUCESSING ! i § BABIAF 1-130
Helax. delay #.000 sec 'DECOUPLE M1, 400.2689955 : Ling broadening 1.0 Hz | ; :
Pulse 23.3 degrees i Power 38 db +FT size 65538 ! } k uence: s2pul
Acg, time 1,280 sec towont inuous Ty on Total time 2 minuLes i tBolvent: CDCOE
Width 25188.9 Hz { WALTZ=16 modulated : :

g | i ‘ambient temparaturs
A7 repetitions 5 i : i iMercury-400 “nmrg"
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[PULSE SEQUENCE
Relax. dalay 2.000 sec
Pulse 23.3 degrees
Acg, Lime 1.280 sec
Width 25188.9 Hz

‘ 47 repetitions

‘OATA PROCESSING

. Line broadening 1.0 Hz
FT size 85536

‘Total timé 2 minutes

COBEFAVE 13, 100.GA727H7
:DCCOUPLE HL, 400.26699%5
: Power 38 dB

;o eonlinuously on

P WALTZ-16 modulated
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128
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:IHBSEFl-IEC

EH1§! Sequence: s2pul
tBolventy COCIA
Ambient temperature
PMgrcury-460  “nmrg"
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47 repetitions

Mercury-400 “namré"

101 100 99 98 97 91 ppm
PULSE SEQUENCE OBSERVE 013, 100.6472287 :DATA PROCESSING ] (GAB3OF1-13C
Ralax. delay Z.000 sac DECOUPLE H1, A00.2688495%% ! Ling hrﬂldlﬂiﬂﬂ 1.0 Hz i E
Pulse 23.3 degrees i\ Power 36 db iFT size 65536 i (Puls H
Acg. time 1.240 sec ¢ continuously on Total time ¥ minulaes 1 Solvent: CDCY3
Width ?5188.8 Hz E WALTZ=16 modulatad H H rAmbient Lomparature




Br

Ph

vy

s =

t-Bug

Lo f S P.E )

E0.881

28,611

20.121

|

Wy

Y
vawww W"wf*-wwwmw%mewwww%mﬂmwmmﬁmﬂﬁJ

30

PULRE BEQUENCE

Relax. delay 2.000 sac
Pulse 23.3 degroes
Acg. Limea 1.280 sac
Width 25188.9 Hz

A7 repetitions

29 28 27 26 25 24 23 22 2l 20
TOBRERVE C13, 100.6472287 -0ATA PROCESSING ; CHABIHF 1-13C
{DECOUPLE HL, 400,.2689955 : Line broadening 1.0 Hz :
Power 38 dB CFT size ESS536 | ' (Pulse Sequonce: 2pul
continuous Iy on ‘Total time 2 minutes | 3 [Zoivent: CDC1Z

WALTZ-16 modulated ' i : ‘Ambient temperature
f 1 [ Mercury=400 "nmri™

pPpm




