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General experimental method:

All reactions were performed in test tubes under nitrogen atmosphere at 70 °C. Flash
column chromatography was performed using silica gel (60-A pore size, 32-63 pm,
standard grade). Analytical thin—layer chromatography was performed using glass
plates pre-coated with 0.25 mm 230400 mesh silica gel impregnated with a
fluorescent indicator (254 nm). Thin layer chromatography plates were visualized by
exposure to ultraviolet light. Organic solutions were concentrated at ~20 Torr (house
vacuum) at 25-35 °C. Solvents were re-distilled prior to use in the reactions. Other

commercial reagents were used as received.

General experimental procedure for the AgOTf and Dy(OTf)3 co-catalyzed tandem

reaction of N'-(2-alkynylbenzylidene)hydrazide 1 with indole 2:

H

N Yy Vg3 AgOTf (10 mol %)
RJ_E/\Q R R4{j\/\> Dy(OTf)3 (30 mol %)
% + |
N Z =N CICH,CH,CI, 70 °C
S R2 H RZI_
1 2

A mixture of N'-(2-alkynylbenzylidene)hydrazide 1 (0.3 mmol), indole 2 (0.6 mmol,
2.0 equiv), AgOTf (10 mol %) and Dy(OTf); (30 mol %) in 1,2-dichloroethane (1.0
mL) was stirred at 70 °C. After completion of reaction as indicated by TLC, the
mixture was allowed to cool to room temperature, diluted with ethyl acetate (5 mL),
filtered through a thin pad of silica gel (eluting with ethyl acetate), and concentrated
under reduced pressure. The residue was purified by flash chromatography on silica

gel (eluting with PE/EA = 1/1 to 1/10) to provide the desired product 3.
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3a
"H NMR (400 MHz, CDCls): 6.42(s, 2H), 7.12 (t, J = 7.8 Hz, 1H), 7.19-7.23 (m, 2H),

7.56-7.57 (m, 3H), 7.60-7.66 (m, 2H), 7.75-7.77 (m, 2H), 7.89-8.00 (m,5H), 11.17 (s,
1H); *C NMR (100 MHz, CDCl;) & 101.1, 113.5, 120.4 (q, 'J cr = 318 Hz), 119.4,
121.9, 123.7, 125.3, 125.7, 127.4, 128.2, 129.3, 130.0, 130.3, 130.8, 131.0, 131.4,
134.6, 135.2, 136.6, 142.8, 148.9; IR (KBr, cm™): 3464, 1636, 1456; m/z (ESI): 336
(M++H); HRMS caled for Co3H gN3 (M++H): 336.1501, found: 336.1518.

'"H NMR (400 MHz, CDCls): 3.59 (s, 3H), 6.05 (s, 2H), 6.48 (d, J = 7.9 Hz, 1H), 7.07
(t, J = 7.9 Hz, 1H), 7.17 (d, J = 9.7 Hz, 1H), 7.46-7.47 (m, 3H), 7.57-7.58 (m, 4H),
7.81-7.93 (m, 4H), 11.05 (s, 1H); *C NMR (100 MHz, CDCl3) § 55.5, 100.0, 101.6,
106.8, 115.7, 120.4 (q, 'J cr = 318 Hz), 124.7, 125.3, 127.0, 128.6, 129.1, 129.5,
129.7, 130.4, 130.5, 130.6, 131.3, 134.7, 135.4, 138.2, 143.6, 152.0, 152.1; IR (KBr,
em™): 3447, 1636, 1457; m/z (ESI): 366 (M'+H); HRMS calcd for CayHyoN;0
(M*+H): 366.1606, found: 366.1626.

'H NMR (400 MHz, CDCLy): 3.76 (s, 3H), 6.45 (s, 2H), 6.77 (d, J = 8.5 Hz, 1H),
7.09-7.13 (m, 2H), 7.55-7.56 (m, 3H), 7.64 (t, J = 7.3 Hz, 1H), 7.74-7.75 (m, 3H),
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7.87-7.98 (m, 4H), 11.08 (s, 1H); °C NMR (100 MHz, CDCl3) § 55.4, 95.7, 100.9,
112.6, 119.2, 119.9, 120.4 (q, 'J cr = 318 Hz), 125.3, 127.1, 128.1, 129.2, 129.8,
130.1, 130.3, 130.6, 130.7, 130.9, 134.4, 135.0, 137.6, 142.6, 148.8, 157.2; IR (KBr,
em™): 3465, 1636, 1455; m/z (ESI): 366 (M'+H); HRMS calcd for CasHyoN;0
(M*+H): 366.1606, found: 366.1622.

'H NMR (400 MHz, CDCls): 6.44 (s, 2H), 7.23-7.25 (m, 1H), 7.32-7.33 (m, 1H), 7.48
(d, J = 8.8 Hz, 1H), 7.56-7.58 (m, 3H), 7.66 (t, J = 8.3 Hz, 1H), 7.74-7.76 (m, 2H),
7.84 (d, J = 8.8 Hz, 1H), 7.90-7.92 (m, 2H), 7.98-8.01 (m, 2H), 11.45 (s, 1H); °C
NMR (100 MHz, CDCl3) & 100.7, 115.0, 115.1, 120.4 (q, 'J cr = 318 Hz), 121.8,
126.0, 126.5, 127.1, 127.5, 128.3, 129.4, 130.0, 130.6, 131.0, 131.2, 132.3, 134.8,
135.2, 135.4, 143.0, 148.3; IR (KBr, cm™): 3445, 1636, 1452; m/z (ESI): 414 (M"+H);
HRMS calcd for C3H{7BrN; (M++H): 414.06006, found: 414.0624.

'"H NMR (400 MHz, CDCls): 3.86 (s, 3H), 6.41 (s, 2H), 7.06-7.14 (m, 3H), 7.18-7.23
(m, 2H), 7.59-7.62 (m, 2H), 7.68-7.71 (m, 2H), 7.86-7.89 (m, 3H), 7.93 (s, 1H), 7.97
(d, J=8.3 Hz, 1H), 11.05 (s, 1H); *C NMR (100 MHz, CDCl;) § 55.6, 101.2, 113.6,
114.8, 119.4, 120.4 (q, 'J cr = 318 Hz), 121.8, 122.6, 123.6, 125.3, 125.5, 127.2,
128.1, 130.4, 130.6, 131.4, 131.6, 134.4, 135.2, 136.6, 142.8, 148.6, 161.6; IR (KBr,
em™): 3449, 1636, 1450; m/z (ESI): 366 (M'+H); HRMS calcd for CasHyoN;0
(M*+H): 366.1606, found: 366.1622.
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3f
'H NMR (400 MHz, CDCl3): 1.02 (t, J = 7.3 Hz, 3H), 1.54-1.56 (m, 2H), 1.89-1.91

(m, 2H), 3.24-3.28 (m, 2H), 6.80 (s, 2H), 7.12-7.20 (m, 3H), 7.55 (t, J = 7.3 Hz, 1H),
7.64 (d, J = 8.3 Hz, 1H), 7.76-7.77 (m, 2H), 7.86 (t, J = 7.3 Hz, 1H), 7.95 (t, J = 8.3
Hz, 2H), 11.08 (s, 1H); >*C NMR (100 MHz, CDCl;) § 13.7, 22.2, 28.8, 31.5, 100.8,
113.5, 118.6, 120.4 (q, 'J ¢r = 318 Hz), 121.9, 122.8, 123.7, 125.3, 126.6, 127.6,
129.9, 134.3, 135.4, 136.6, 146.3, 149.5; IR (KBr, cm™): 3446, 1636, 1452; m/z (ESI):
316 (M™+H); HRMS calcd for C,;H2oN3 (M +H): 316.1814, found: 316.1817.

'H NMR (400 MHz, CDCls): 6.37 (s, 2H), 7.11 (t, J = 7.3 Hz, 1H), 7.18 (t, J = 7.3 Hz,
1H), 7.23 (d, J = 7.8 Hz, 1H), 7.48-7.53 (m, 4H), 7.57-7.62 (m, 2H), 7.71-7.74 (m,
2H), 7.85-7.86 (m, 1H), 7.97 (s, 1H), 8.01-8.05 (m, 1H), 11.12 (s, 1H); *C NMR (100
MHz, CDCl3) § 100.8, 113.4, 113.9 (d, 2J ¢ = 24 Hz), 119.2, 120.4 (q, 'J cr = 318
Hz), 121.9, 123.6, 124.9, 125.0 (d, 2J ¢¢ = 25 Hz), 125.4, 129.2, 129.7 (d, *J c¢ = 10
Hz), 129.9, 130.3, 130.4, 131.0, 132.2, 136.5, 142.2, 147.6, 147.7, 162.7 (d, 'J ¢ =
254 Hz); IR (KBr, cm™): 3445, 1636, 1450; m/z (ESI): 354 (M "+H); HRMS calcd for
Cy3H;7FN;3 (M"+H): 354.1407, found: 354.1415.

~N N/
= PMP 3h
'"H NMR (400 MHz, CDCly): 3.82 (s, 3H), 6.48 (s, 2H), 7.03 (d, J = 7.3 Hz, 2H), 7.11
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(t, J=7.3 Hz, 1H), 7.18 (t, J = 6.8 Hz, 1H), 7.23 (d, J = 7.8 Hz, 1H), 7.48 (d, J = 9.2
Hz, 1H), 7.57-7.63 (m, 2H), 7.69 (d, J = 8.3 Hz, 2H), 7.87 (s, 1H), 7.97 (s, 1H),
8.01-8.04 (m, 1H), 11.16 (s, 1H); '*C NMR (100 MHz, CDCl3) & 55.4, 100.9, 113.4,
113.8 (d, 23 cr = 25 Hz), 114.7, 119.2, 120.4 (q, 'J cr = 318 Hz), 121.8, 122.2, 123.6,
124.6, 124.9, 125.3, 129.5, 130.3, 131.0, 131.5, 132.2, 136.5, 142.2, 147.4, 161.5,
162.6 (d, 'J cp = 254 Hz); IR (KBr, em™): 3463, 1636, 1455; m/z (ESI): 384 (M'+H);
HRMS caled for Co4H sFN3O (M™+H): 384.1512, found: 384.1526.

3

'H NMR (400 MHz, CDCl3): 3.64 (s, 3H), 3.81 (s, 3H), 6.27 (s, 2H), 6.53 (d, J = 8.0
Hz, 1H), 7.03 (d, J = 8.8 Hz, 2H), 7.11 (t, J = 8.0 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H),
7.47 (dd, J = 9.6, 2.4 Hz, 1H), 7.59-7.64 (m, 4H), 8.00 (s, 1H), 8.03-8.07 (m, 1H),
11.03 (s, 1H); C NMR (100 MHz, CDCl3) & 55.5, 55.6, 100.0, 101.7, 106.8, 113.8
(d, %) cr =25 Hz), 114.8, 115.7, 120.4 (q, 'J cr = 318 Hz), 122.9, 124.9, 125.1, 125.4,
128.9, 130.1 (d, *J ¢¢ = 10 Hz), 130.4 (d, *J c¢ = 9 Hz), 131.4, 132.6, 138.3, 142.8,
150.0, 152.3, 161.5, 162.7 (d, 'J ¢¢ = 253 Hz); IR (KBr, cm™): 3446, 1618, 1514,
1464; m/z (ESI): 414 (M'+H); HRMS calcd for CpsH, FN3;0, (M'+H): 414.1618,
found: 414.1636.

o
\ Br o

[©) . CF3803

Z > pmp 3j

'"H NMR (400 MHz, CDCls): 3.78 (s, 3H), 6.50 (s, 2H), 7.00 (d, J = 8.8 Hz, 2H), 7.22
(d, J = 8.8 Hz, 1H), 7.37-7.39 (m, 2H), 7.45 (d, J = 8.8 Hz, 1H), 7.59-7.67 (m, 3H),
7.85 (s, 1H), 8.03 (s, 1H), 8.05-8.09 (m, 1H), 11.31 (s, 1H); *C NMR (100 MHz,
CDCls) & 55.3, 100.3, 113.0 (d, 2J cr = 24 Hz), 114.6, 114.8, 114.9, 120.4 (d, J ¢ =
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318 Hz), 121.7, 124.9 (d, 2J ¢¢ = 25 Hz), 125.7, 126.3, 129.4 (d, *J c¢ = 9 Hz), 130.5,
131.3, 131.6, 132.2, 135.1, 142.0, 146.1, 146.2, 161.4, 162.6 (d, 'J cr = 254 Hz); IR
(KBr, cm™): 3447, 1628, 1456; m/z (ESI): 462 (M'+H); HRMS calcd for
C4H gBrFN;0 (M™+H): 462.0617, found: 462.0630.

te®
AN ©

[©) . CF3SO3
F - VH2
A gy 3k

'"H NMR (400 MHz, CDCl3): 1.00 (t, J = 7.2 Hz, 3H), 1.47-1.57 (m, 2H), 1.85-1.92
(m, 2H), 3.16-3.30 (m, 2H), 6.86 (s, 2H), 7.10-7.22 (m, 3H), 7.37 (dd, J = 9.2, 2.0 Hz,
1H), 7.58-7.64 (m, 2H), 7.78 (d, J = 2.4 Hz, 1H), 7.96 (s, 1H), 7.99-8.03 (m, 1H),
11.09 (s, 1H); *C NMR (100 MHz, CDCl3) & 12.8, 22.1, 28.8, 31.4, 101.4, 112.4,
112.6, 118.8, 120.4 (q, 'J cr = 318 Hz), 121.6, 123.4, 123.5, 124.6 (d, 2J cr = 25 Hz),
125.4, 129.2 (d, 33 ¢ = 10 Hz), 129.9, 130.5 (d, *J ¢r = 9 Hz), 133.1, 136.9, 145.9,
148.7, 162.5 (d, 'J cr = 251 Hz); IR (KBr, cm™): 3446, 1638, 1536, 1450; m/z (ESI):
334 (M'+H); HRMS calcd for CoiHy FN3 (M™+H): 334.1720, found: 334.1730.

HN
N

OMe cf,s0,
F Sy NHz
= Bu" 3]

'H NMR (400 MHz, CDCl3): 0.98 (t, J = 6.9 Hz, 3H), 1.44-1.52 (m, 2H), 1.82-1.89
(m, 2H), 3.11-3.18 (m, 1H), 3.31-3.37 (m, 1H), 3.58 (s, 3H), 6.53 (s, 1H), 6.55 (s, 2H),
7.12 (t, J = 8.3 Hz, 1H), 7.23 (d, J = 8.3 Hz, 1H), 7.39 (d, J = 7.8 Hz, 1H), 7.56-7.63
(m, 2H), 8.00 (s, 1H), 8.03-8.07 (m, 1H), 11.15 (s, 1H); *C NMR (100 MHz, CDCl;)
§ 13.8, 22.3, 29.5, 32.0, 55.5, 99.9, 101.7, 106.7, 113.6 (d, *J ¢r = 24 Hz), 115.6,
120.4 (q, 'J cr = 318 Hz), 123.3, 125.0, 125.2 (d, *J cr = 25 Hz), 128.5, 129.6 (d, *J cr
=11 Hz), 129.9, 133.1, 138.4, 146.6, 151.8, 152.2, 162.3 (d, 'J cr = 253 Hz); IR (KBr,
cm'l): 3446, 1638, 1507, 1456; m/z (ESI): 364 (M++H); HRMS calcd for C,,H»3FN;O

-S7 -



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

(M'+H): 364.1825, found: 364.1839.

'H NMR (400 MHz, CDCl3): 0.99 (t, J = 7.2 Hz, 3H), 1.46-1.53 (m, 2H), 1.81-1.87
(m, 2H), 3.13-3.26 (m, 2H), 3.75 (s, 3H), 6.77 (d, J = 8.4 Hz, 1H), 6.87 (s, 2H), 7.00
(d, J = 8.8 Hz, 1H), 7.14 (s, 1H), 7.39 (d, J = 8.8 Hz, 1H), 7.58 (t, J = 8.4 Hz, 1H),
7.63 (s, 1H), 7.87 (s, 1H), 7.93-7.97 (m, 1H), 10.94 (s, 1H); °C NMR (100 MHz,
CDCls) & 13.8, 22.3, 28.8, 31.5, 55.6, 95.9, 100.7, 113.0, 113.4 (d, 2J ¢¢ = 25 Hz),
119.1, 119.4, 120.4 (q, 'J cr = 318 Hz), 122.7, 125.0 (d, 2J ¢r = 26 Hz), 128.6, 129.0
(d,*J cp =11 Hz), 129.9 (d, *J cr = 9 Hz), 132.6, 137.9, 145.8, 148.4, 157.6, 162.4 (d,
'J ¢r = 253 Hz); IR (KBr, cm™): 3446, 1638, 1473, 1456; m/z (ESI): 364 (M'+H);
HRMS calcd for CooHy3FN3O (M™+H): 364.1825, found: 364.1843.

'H NMR (400 MHz, CDCl3): 3.66 (s, 3H), 4.07 (s, 3H), 4.08 (s, 3H), 6.31 (s, 2H),
7.00 (s, 1H), 7.13 (t, J = 7.3 Hz, 1H), 7.20-7.26 (m, 2H), 7.56-7.57 (m, 3H), 7.63 (d, J
= 8.3 Hz, 1H), 7.73-7.74 (m, 2H), 8.02 (d, J = 3.0 Hz, 1H), 8.12 (s, 1H), 11.19 (s, 1H);
3C NMR (100 MHz, CDCls) & 56.3, 61.4, 61.8, 101.1, 104.2, 113.5, 119.2, 119.5,
120.4 (q, 'J or = 318 Hz), 121.4, 123.4, 125.0, 125.4, 127.4, 129.1, 129.9, 130.6,
130.8, 131.3, 136.6, 141.0, 146.2, 146.3, 147.0, 156.4; IR (KBr, cm’"): 3445, 1636,
1540, 1456; m/z (ESI): 426 (M'+H); HRMS calcd for C2gHo4N305 (M'+H): 426.1818,
found: 426.1837.
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. CF30y

3a

~---- PROCESSING PARAMETERS ----
dc_balance

sexp : 0.2[Hz] : 0.0[s]
trapezoid3 : 0[%] : 80[%] : 100([%]
zerofill : 1

fft = 1 : TRUE

machinephase

ppm

reference : -23.683[ppm] : 0 [ppm]

. N,NHQ
Fh

1.4895

704

31.6

“ 2L

T
13.0

T T
12.0 11.0 10.0

8

i

~

11.1

X : parts per Million : TH

6.4218— —

—-=-- ACQUISITION PARAMETERS ----

File Name = D-14.10
Author = delta

Sample ID = dgp/20081105/D-14
Content = Aqp/20081105/D-14

Creation Date 5-NOV-2008 16:10:18

Revision Date 3-JUN-2009 14:51:33

Spec Site ECA400
Spec Type DELTA2_MMR
Data Format 1D COMPLEX
Dimensions X

Dim Title 1H

Dim Size 13107

Dim Units [ppm]

Field strength
X acq duration

9.389766[T] (400 [MHz]
2.04734464 [s]

X domain = 1H

X_freq = 399.78219838 [MHz]
X offset = -18[ppm]

X points = 16384

X _prescans =1

X resolution = 0.48843755 [Hz]

X _sweep = 8.00256082 [kHz]
Irr domain = 1H

Irr freq = 355.78219838 [MHz]
Irr_offset = 5[ppm]

Tri domain = 1H

HHMHMHO&, = 399.78219838 [MHz]
Tri offset = 5[ppm]
Mod_return =1

Scans =8

Total_scans =8

X 90_width = 11[us]

X acqg_time = 2.04734464 [8]
X_angTe = 45 [deg]

X atn = 4.5[dB]

X pulse = 5.5[us]

ITr_mode = off

Tri_mode = off

Dante_presat = FALSE

Initial wait = 1[s]

Relaxation delay = 5[g&]

Repetition time 7.04734464 [s]
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---- PROCESSING PARAMETERS --—--
24/D-441 de balance

sexp : 0.2[Hz] : 0.0[s]
trapezoid3 : 0[%] : BO[%] : 100[%]
zerofill : 1

fft : 1 : TRUE

machinephase

ppm

reference : -0.002([ppm] : O [ppm]

] )
] pa
=
B =
] i
4 o
4 A —--=-- ACQUISITION PARAMETERS ----
— Derived from: D-44 H.1
q File Name = D-44 H.7
] ﬂma Author = delta
4 w Sample ID = dqp/20081124/D-44 H
4 ) Content = dqp/20081124/D-44 H
4 - H Creation Date = 24-NOV-2008 14:30:38
] ]G = a !
b “h - o Revision Date = 24-NOV-2008 14:47:16
4 n u_nH/. = Spec Site = ECA400
1 E = o
4 =] " Spec Type = DELTAZ NMR
4 o = Data Format = 1D COMPLEX
4 o / Dimensicns =X
A = A Dim Title = 1H
] < Dim Size = 13107
] - Dim Units = [ppm]
4 ey 2 Field strength = 9.389766([T] (400 [MHz]
- e |e X acq duration = 2.04734464 [s]
1 9 (o X_domain = 1H
] W .\u] X_freq = 399.78219838 [MHZ]
] = WT X offset = 6.5[ppm]
< 512 X _points = 16384
] = i x%wmmomsm =1
4 X resolution = 0.48843755 [Hz]
1 X _sweep = 8.00256082 [kHz]
] Irr domain = 1H
! Irr_freq = 399.78219838 [MHz]
] Irr offset = 5[ppm]
] Tri_domain = 1H
q Tri freq = 399.78215838 [MHz]
| Trli_offset = 5[ppm]
] Mod return =1
] Scans = 8
] Total_scans =8
Bl X 50_width = 10.55012 [us]
1 X acq_time = 2.04734464 [8]
1 X _angle = 45 [deg]
] X atn = 4.50009 [dB]
4 X pulse = 5.27506 [us]
4 Irr mode = Off
1 Tri_mode = Off
q Dante presat = FALSE
N Initial wait = 1[s]
] 7 Relaxation delay = 5 [s]
4 Repetition_time = 7.04734464 (3]
|
L -
T T T T T T T T T
13.0 12.0 _ 1.0 2.0 ffq.: 3.0 2.0 1.0 \ﬁ
]
2 gour g 5g
2 ~o 0 T =1
o R -+ 1 Qe
- [N ] i ST
-

X @ parts per M ion : 1H

- S15 -




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

aad syaed @ X

T wonA

p o |

143.0200
135.4400
134.8203
132.3794
131.2067
131.0732
130.6155
130.0816
129.4005
128.3272

115.1505
115.06406

100.7056

77.5175
77.1933
76.8786

(Millions)

1] 10.0

20.0

30.0

40.0 50.0

70.0

80.0

90.0

100.0

110.0

5]

0.

JNRAL 2

- S16 -




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

X

aad spaed

H : uoniA

(Millions)
0 1.0 20 3,0 40 50 6.0 7.0 8.0 2.0 10.0
5 %
= ; n
=
=
I~
&
o
11.0542 Z] /= -
= 10.63881
3e
L
7.9300~ _¥*1 L__
78776252 fEm—“"—
7.7102 a - 31.49903
7.7065 % = —
7.6882 T 2137304
7.2606
7.2203 0 -

ﬂ

7.0822~_ = ~
20736 >‘~] k %—ﬁﬁ:ﬁ&ﬁ
A= 10.05257

7.0602 id

T
—

6.4151—— S
20.51949
n
fall
3.8641 — =
- 7 30
w
&
0.0730 —— | —
—=0.0003— ] ¢

-S17 -




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

X

z uoIy 2ad spaed :

b1 |

161.6983

148.6264

113.6249

101.2109

77.4412
77.1265
76.8119

(Millions)

0oLl

)y
|

0706

“

00T
I

- S18 -




Supplementary Material (ESI) for Organic & Biomolecular Chemistry

I is (c) The Royal Society of Chemistry 2009

is journa

Th

(Millions)

D—47 1

24/D-47H

-—--- PROCESSING PARAMETERS ----
de_balance

sexp : 0.2[Hz] : 0.0[=s]
trapezold3 : 0[%] : 80([%] : 100[%]
zerofill : 1

fft : 1 : TRUE

machinephase

ppn

reference : -0.008[ppm] : O [ppm]

=1
=1
-]
= o
C =+
] o -
] o 3
E 2 o
1 [T
o= [
%] .
| L]
] I
J S =
] o .
<] = -
= =
1 ] z (%
] Rk
] z-/ s (R
3 F2 (2o = o
- =Xs) iy « -+
=] EE 2 2
e am - 2
] aa a =
] =
CE
i
] oo
] o &L [l
<] a Ri=NS
T b % He |8
] S L e
q = =
=g
]
=]
e
=]
E A
” \
]
L o L I LA A I e o B B I R A B
12.0 10.0 9.0 6.0 5.0 4.0 %
- mSe -
P +er 1=
@ tao =1
S e<e 2s
- - a7
=
X @ par on : 1H

---- ACQUISITION PARAMETERS ----
Derived from: D-47 H.1

File Name = D-47 H.7

Author = delta

Sample ID = dgp/20081124/D-47 H
Content = dqp/20081124 /D-47 H

Creation Date 24-NOV-2008 14:46:06

Revision Date 24-NOV-2008 14:59:07

Spec Site ECA400
Spec Type DELTA2_NMR
Data Format 1D COMPLEX
Dimensions X

Dim Title 1H

Dim Size 13107

Dim Units [ppm]

Field strength
X acq_duration

9.389766[T] (400 [MHz]
2.04734464[s]

X_domain = 1H

X freq = 395.78219838 [MHz]
X offset = 6.5[ppm]

X points = 16384

X prescans =1

X resolution = 0.48243755 [Hz]

X sweep = 8.002560922 [kHz]
Irr domain = 1H

Irr_freq = 399.78219838 [MHz]
Irr cffset = 5[ppm]

Tri_domain = 1H

Tri_freq = 399.78219838 [MHzZ]
Tri offset = 5[ppm]

Mod return =1

Scans =8

Total scans =8

X_%0_width = 10.55012[us]
X acq_time = 2.04734464 [&]
X_angle = 45 [deg]

X atn = 4.50009 [dB]

X pulse = 5.27506 [us]
Irr mode = Off

Tri_mode = Off

Dante _presat = FALSE
Initial_wait = 1[s]
Relaxation_delay = 5[s]

Repetition time 7.04734464 [=]
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0

1D—47C.8 ---- PROCESSING PARAMETERS --—--
1124/D-47 C de balance

sexp : 2.0[Hz] : 0.0[s]
trapezoid3 : 0[%] : BO[%] : 100[%]
zerofill : 1

fft : 1 : TRUE

machinephase

ppm

reference : 77.129[ppm] : 77 [ppm]

1 2]

] ]

1 [ ] —--=-- ACQUISITION PARAMETERS ----

] L Derived from: D-47 C.1

B o File Name = D-47 C.8

q . Author = delta

] o - Sample ID = dqp/20081124/D-47 C
4 T ) Content = dqp/20081124/D-47 C
1 = Jril Creation Date = 24-NOV-2008 15:01:40
] .

| bl = Revision Date = 24-NOV-2008 15:13:08
E © P 7N Spac Site = ECA400

3 W Spec Type = DELTA2_ NMR

4 Data Format = 1D COMPLEX

] O Dimensicns =X

Bl Dim Title = 13C

] Dim Size = 26214

q Dim Units = [ppm]

| Field strength = 9.389766([T] (400 [MHz]
! X _acq duration = 1.04333312 [s]

] X_domain = 13C

] X_freq = 100.52530333 [MHZz]

] X offset = 100[ppm]

] X _points = 32768

i X prescans =4

A X resolution = 0.95846665 [Hz]

1 X _sweep = 31.40703518[kHz]

l Irr_domain = 1H

] HNNHMHQQ = 399.78219838 [MHZ]

] Irr offset = 5[ppm]

1 Mod return =1

4 Scans = 287

b Total_scans = 287

] X 90 width = 8.235[us]

< X_acq_time = 1.04333312 [s]

] X_angTe = 30 [deg]

1 X atn = 7[dB]

3 X pulse = 2.745 [us]

] Irr_atn_dec = 25.24891[dB]

] Irr-atn noe = 25.24891[dB]

| Irr nolse = WALTZ

] Decoupling = TRUE

] Initial_wailt = 1[s8]

q Noe = TRUE

] Noe time = 2[s]

] Relaxation delay = 2([s]

Repetition_time 3.04333312[s]

T
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X : parts per Million : 13C
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—---- PROCESSING PARAMETERS ----
HVXX/090527 /2493 ¢ de_balance
seXp : 2.0[Hz] : 0.0[s]
4 trapezold3 : 0[%] : 80[%] : 100[%]
zerofill : 1
fft : 1 : TRUE
machinephase
Ppm

q =-=--- ACQUISITION PARAMETERS ----
Derived from: g4S5-3c.1

4 - Pile Name = g49-3c.4
s Author = delta
4 & Sample ID = yxx/090527 /g49-3¢
L Content = yxx/090527 /ga9-3c
4 e Creation Date = 27-MAY-2008 14:14:28
B o Revision Date = 27-MAY-2009 14:18:08
- = Spec Site = ECA400
- = m
1 ™ - spec Type = DELTA2_NMR
i .r. Data Format = 1D COMPLEX
1 Dimensions =X
= b Dim Title = 13C
1 ES Dim Size = 26214
Dim Units = [ppm]
b Field_strength = 9.389766([T] (400 [MHz]
X acq _duration = 1.04333312 (8]
1 [Ty X domain = 13C
X freqg = 100.52530333 [MHz]
1 X offset = 100[ppm]
X points = 32768
] X prescans =4
X resolution = 0.95846665 [Hz]
- X sweep = 31.40703518[kHz)
Irr domain = 1H
B Irr_freq = 399.78219838 [MHz]
Irr offset = 5[ppm]
Mod_return =1
i Scana = 352
Total scans = 352
X _90_width = 9.15[us)
] X acq_time = 1.04333312 [s]
X _angle = 30 [deg]
1 X atn = 7(aB]
X pulse = 3.05[us]
A Irr atn dec = 25.20784[dB]
Irr_atn_noe = 25.20784[dB]
Bl Irr_nolse = WALTZ
Decoupling = TRUE
4 Initial_wait = 1[s]
Noe = TRUE
] Noe time = 2[s]
Relaxation delay = 2[s]
ok —fi i%{fif&% Repetition time = 3.04333312(s]
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