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General Procedure for the Cyclization of 7-Oxabenzonorbornadienes (1) with
Methyl 2-Iodobenzoate (2). A round-bottom side-arm flask (25 mL) containing 1
(2.00 mmol), NiBr,(dppe) (0.0500 mmol) and zinc powder (0.180 g, 2.75 mmol) was
evacuated and purged with nitrogen gas three times. Freshly distilled CH3;CN (3.0 mL)
and 2 (1.0 mmol) were added. The system was heated with stirring at 80 ‘Cfor12h
and was then cooled to ambient temperature. After dilution with dichloromethane (15
mL), the reaction mixture was stirred in the air for 15 min, filtered through a thin
Celite and silica gel pad and washed with dichloromethane several times. The filtrate
was concentrated and the residue was purified on a silica gel column using
hexane-ethyl acetate as eluent to afford the desired cyclization products 3. Important
spectral data of these products are listed below.

6H-Dibenzo[c,h|chromen-6-one (3a). 'H NMR (500 MHz, CDCl3): & =
7.52-7.58 3 H, m), 7.67 (1 H,d, J=9 Hz), 7.78 (1 H,d, J=6 Hz), 7.79 (1 H, d, J =
7.5Hz),7.95 (1 H, d, J=9 Hz), 8.08 (1H, d, /= 8 Hz), 8.38 (1H, d, /= 7.5 Hz), 8.49
(1H, d, J = 7.5 Hz); *C{'H} NMR (125 MHz, CDCl;): =112.8, 119.0, 121.0, 121.9,
122.1, 123.7, 124.3, 126.9, 127.5, 127.7, 128.4, 130.4, 134.1, 134.8, 135.2, 147.0,
161.1; HRMS (m/e): calcd for C;7H;9O, 246.0681, found 246.0678

2,3-Dimethoxy-6H-dibenzo[c,h]chromen-6-one (3b). 'H NMR (500 MHz,
CDCl;): 6=4.01 (3H, s), 4.08 (3H, s), 7.13 (1H, s), 7.55 (1H, td, /=7 Hz, J= 1 Hz),
7.60 (1H, d, J=8.5 Hz), 7.78 (1H, s), 7.84 (1H, td, /= 8 Hz, J=1 Hz), 7.89 (1H, d, J =
8.5 Hz), 8.14 (1H, d, J = 7.5 Hz), 8.43 (1H, dd, J = 4Hz, J = 1 Hz); "C{'H} NMR
(125 MHz, CDCl3): & = 55.9, 56.3, 101.0, 106.4, 111.9, 117.5, 119.0 120.6, 121.7,
122.9, 128.1, 130.4, 130.5, 134.7, 146.4, 150.2, 150.9, 161.5; HRMS (m/e): calcd for
Ci9H 1404 306.0892, found 306.0894.

12-Methyl-6H-dibenzo[c,h]chromen-6-one (3c¢). 'H NMR (500 MHz, CDCl;): &



= 2.64 (3H, s), 7.50 (1H, td, J = 1.0 Hz, J = 8.5 Hz), 7.54-7.58 (2H, m), 7.70 (1H, s),
7.76 (1H, td, J= 1.0 Hz, J = 8.0 Hz), 7.86-7.89 (1H, m), 8.04 (1H, d, /= 8.5 Hz), 8.35
(1H, dd, J = 1.0 Hz, J = 7.5 Hz), 8.47-8.50 (1H, m); "C{'H} NMR (125 MHz,
CDCl3): 6=19.3,112.2, 119.0, 121.0, 121.7, 122.5, 123.7, 124.0, 126.5, 127.5, 128.3,
130.4, 130.6, 133.2, 134.7, 135.1, 145.7, 161.2; HRMS (m/e): caled for CigH;,0;
260.0837, found 260.0832.

14H-Benzo[c|naphtho[2,3-h|chromen-14-one (3e). 'H NMR (400 MHz, CDCls):
0 =7.55-7.52 (2H, m), 7.60 (1H, ¢, J = 7.2 Hz), 7.91-7.85 (2H, m), 8.00 2H, t, J =7
Hz), 8.12-8.09 (1H, m), 8.18 (1H, d, /= 8 Hz), 8.41 (1H, s), 8.48 (1H, d, /= 7.6 Hz),
9.16 (1H, s); "C{'H} NMR (125 MHz, CDCl;): 8= 111.4, 118.3, 121.0, 121.7, 121.9,
122.3, 124.9, 126.1, 126.5, 127.9, 128.4, 128.8, 130.5, 131.4, 131.9, 132.5, 134.9,
135.3, 147.3, 161.3; HRMS (m/e): calcd for C,H;20, 296.0837, found 296.0841.

2H-Benzo[h]chromen-2-one (3g). 'H NMR (500 MHz, CDCl3): &= 6.45 (1H, d,
J =9 Hz), 7.38 (1H, d, J = 8 Hz), 7.62-7.57 (3H, m), 7.75 (1H, J = 8 Hz), 7.81 (1H,
dd, J=4.5 Hz, J = 1 Hz), 8.46 (1H, dd, J = 4.5 Hz, ] = 1 Hz); "C{'H} NMR (125
MHz, CDCl;): 6 = 114.1, 11.5, 122.7, 122.9, 123.4,127.0, 127.7, 128.6, 134.7, 144.1,
151.1, 160.8; HRMS (m/e): caled for C13HgO, 196.0524, found 196.0521

8,9-Di(methyloxy)-2H-benzo[h]chromen-2-one (3h). '"H NMR (500 MHz,
CDCl;): 6 =4.01 (3H, s), 4.05 (3H, s), 6.42 (1H, d, J = 10.0 Hz), 7.13 (1H, s), 7.30
(1H, d, J = 8.0 Hz), 7.51 (1H, d, J = 8.0 Hz) 7.74 (1H, s), 7.78(1H, d, J = 9.0 Hz);
BC{'H} NMR (125 MHz, CDCls): & = 56.0, 56.3, 100.9, 106.5, 113.3, 114.5, 118.2,
122.0, 122.8, 131.3, 144.6, 150.3, 150.4, 151.5, 161.4; HRMS (m/e): calcd for
C5H12,04 256.0736, found 256.0735.

4-Methyl-2H-benzo[h]chromen-2-one (3i). 'H NMR (400 MHz, CDCls3): 62.54

(3H, d, J = 1.6 Hz), 6.39(1H, d, J = 1.2 Hz), 7.62-7.66(4H, m), 7.87(1H, dd, J = 2.4



Hz, J = 4.4 Hz), 8.58 (1H, dd, J = 2.0 Hz, J = 6.4 Hz); "C{'H} NMR (75 MHz,
CDCly): §19.13, 114.27, 115.10, 120.22, 122.57, 123.09, 124.04, 127.04, 127.56,
128.51, 134.70, 150.52, 153.29, 160.76; HRMS (m/e): calcd for C14H ;005 210.0680,
found 210.0679.

8,9-Dimethoxy-4-methyl-2H-benzo[h]chromen-2-one (3j). 'H NMR (400 MHz,
CDCly): & = 2.47(3H, d, J = 1.2 Hz,), 4.00 (3H, s), 4.04 (3H, s), 6.27 (1H, d, J= 1.6
Hz,), 7.10 (1H, s), 7.41 (1H, d, J = 8.4 Hz,), 7.50 (1H, d, J = 8.4 Hz,), 7.72 (1H, s);
BC{'H} NMR (75 MHz, CDCl3): & = 19.09, 55.93, 56.28, 101.26, 106.31, 113.15,
114.16, 118.28, 118.71, 122.50, 131.17, 149.68, 150.29, 151.50, 153.67, 161.22;
HRMS (m/e): calcd for Ci¢H 1404 270.0892, found 270.0893.

9-Methyl-6-oxaheptacyclo[14.6.6.0%"°.0*3.0>'°,0'722,02***| octacosa-2(15),3,5(1
0), 8,11,13,17(22),18,20,23(28),24,26-dodecaen-7-one (31). 'H NMR (400 MHz,
CDCly): 8= 2.44 (3H, d, J = 0.8 Hz), 5.55 (1H, s), 5.60 (1H, s), 6.28 (1H, d, J= 0.8
Hz), 7.00-7.05 (4H, m), 7.41-7.47 (5H, m), 7.53 (1H, d, J = 8.8 Hz), 7.76 (1H, s), 8.50
(1H, s); “C{'H} NMR (75 MHz, CDCls): & = 18.8, 53.6, 53.7, 113.6, 114.9, 116.3,
119.9, 120.7, 121.4, 123.4, 123.7, 123.9, 125.6, 125.7, 133.1, 143.4, 143.9, 144.1,
144.9, 150.0, 153.3, 160.7; HRMS (m/e): caled for CpsHisO, 386.1307, found
386.1302.

5,6-Dihydrobenzo|c]phenanthridin-6-one (4). 'H NMR (500 MHz, CDCl3): &=
3.89-3.87 (1H, m), 4.86(1H, d, J = 6 Hz), 5.50 (1H, s), 5.77-5.50 (1H, m), 7.16 (1H, d,
J=1.5Hz), 7.26-7.24 (2H, m), 7.34-7.30 (2H, m), 7.39 (1H, td, J= 7 Hz, J = 1 Hz),
7.52 (1H, td, J =7 Hz, J = 1 Hz), 8.09 (1H, d, J= 7.5 Hz); *C{'H} NMR (125 MHz,
CDCly): 8= 38.8, 52.2, 127.1, 127.2, 127.6, 127.7, 128.0, 128.3, 128.6, 129.3, 131.7,
132.7, 133.0, 139.6; HRMS (m/e): caled for C7H;3NO 247.0997, found 247.0997.

(3R*,45*,4aS5*,10bR*)-3,4-Di((methyloxy)methyl)-4,4a,6,10b-tetrahydro-3H-b



enzo[c]chromen-6-one ( 6). '"H NMR (400 MHz, CDCL): & = 3.07-3.10 (1H, m),
3.18-3.19 (1H, m), 3.29 (3H, s), 3.34-3.35 (1H, m), 3.37 (1H, s), 3.52 (1H, d, /= 6.0
Hz), 3.53-3.57 (2H, m), 3.63-3.68 (2H, m), 5.80 (1H, dd, /= 2.8 Hz, J=9.2 Hz), 6.59
(1H, dd, J = 2.8 Hz, J=9.2 Hz), 7.47 (1H, t, J = 7.6 Hz), 7.58 (1H, d, J = 8.0 Hz),
7.73 (1H, t, J = 7.6 Hz), 8.30 (1H, d, J = 8.0 Hz); HRMS (m/e): calcd for C;7H2004

288.1362, found 288.1359.
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$-96 /////
expl s2pul
SAMPLE DEC. & VT
date Apr 27 2002 dfrg 499.846
solvent coci13 dn H1
file /export/home/~ dpwr 38
opera/vnmrsys/data~ dof 0
1/GANE/gane0427.00~ dm nnn
lH.fid dmm c
ACQUISITION dmf 11111
sfrg 499.847 dseq
tn H1 dres 1.0
at 2.181 homo n
np 39258 PROCESSING
sw 9000.9 wtfile
fb not used proc ft
bs 4 fn 32768
tpwr 57 math f
pw 5.5
di 8.001 werr
tof 999.6 wexp
nt 32 wbs wft
ct 32 wnt wft
alock v
gain not used
FLAGS
i n
in n
dp y
hs nn
DISPLAY
sp =250.0
wp 5747.9
vs 84
sc 0
we 250
hzmm §.23
is 242.59
rfl 4631.5
rfp 3618.9
th 4
ins 100.000
nm ph

LU

L e
7.08 8.3115.%R2.84
6.81 B.427.97

1.658
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exp3 DEPT a AR R pr i i b Mwu
SAMPLE | //Fﬁﬁt\_\k \ )
date  Apr 27 2002
solvent coci3
sample undefined
ACQUISITION
sw 36529.7
at 0.508
np 37088
bs 16
ss -4
d1 1.000
nt 1024
ct 96
TRANSMITTER
tn c13
tof 3769.1
tpwr 54
pw 9.400
DECOUPLER
dn HL
dof 0
dpwr 38
dm nny
dmm ccw
dmf 11111
ppivi 57
23 Lo v
DEPT
Jixh 140.0
SPECIAL
temp not used
gain 54
spin not used
PROCESSING
1b 2.00
fn not used
SPECTRUM
wp 27650.0
sp =0.0
rp =53.5
1p 185.4
nm ph
REFERENCE
rfl 17549.7
rfp 14959.9
PLOT
weC 250
e o
vs 20
hzmm 110.60
th 10
[ | | U]
L L L L A L L N L L L . L 0 L L e s e o B SR Y
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exp? s2pul
SAMPLE DEC. & VT
date Mar 29 2002 dfrgq 499.846
solvent CDC13 dn Hi
file /export/home/~ dpwr 38
opera/vnmarsys/data~ dof 0
1/GANE/gane0328.11~ dm nnn o.
oH  dnm c 2
ACQUISITION dmf 1111
sfrq 499. aau dseq
tn dres 1.0 ~
at 2.182 homo n O
np 32768 PROCESSING
Sw 7509.6 wtfile
fb not used proc ft
bs 4 fn 32768
tpwr 57 math f
pw 5.5
di 0.001 werr
tof 500.0 wexp
nt 32 wbs wft
ct 32 wnt wft
alock y
gain not used
FLAGS
i n
in n
dp y
hs nn
DISPLAY
sp ~0.0
wp 4998.2
vs 115§
sc 0
wC 250
hzam 4.62
is 251.34
rf1 767.8
rfp 0
th S
ins 100.000
nm ph
/ /1
M 1
— —T L e e e T L S s s | T T
9 8 7 4 3 2 Pp®
B ] w i
5.30 6.3457 6.25 19.56

6.34 6.0712.05
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exps  DEPT & =23 SRBRSRRSAZE S 3 15 i 5
sampLe AN
date Mar 29 2002
solvent coc13 o
sample undef ined
ACQUISITION
sw 36529.7 [e)
at “mwea
np 004
bs 16 \\O
ss -4
d1 1.000
nt 1024 ~
ct 640 o
TRANSMITTER
tn C13
tof 3769.1
tpwr 54
pw 9.400
DECOUPLER
dn H1
dof 0
dpwr 38
dm nny
dmm ccw
nﬂﬂ ) 11111
P " 57 - . e " N U
W - v oo ot S ot st " Mo
DEPT
Jixh 140.0
SPECIAL
temp not used
gain S4
spin not used
PROCESSING
1b 3.00
n not used
SPECTRUM
wp 27650.0
sp -0.1
rp -6.9
1p 236.9
nm ph
REFERENCE
rfl 2585.4
rfp [}
PLOT
wC 250
N - W o " . i
vs 18
hzmm 110.60
th 7
" ol _—.:; A
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oy v
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expl s2pul
SAMPLE
Mar 28 2002
nt cDC13
/export/home/~
opera/vnarsys/data~
1/GANE/gane0328. w-o_k
ACQUISITION
sfrg 499.847
tn H1
PROCESSING
wtfile
proc ft
n 32768
math 4
werr
wexp
wbs wit
wnt wit
| —
& AN .\‘_r 1
. A B s S e s S S L e e T
9 8 7 ppe

W Y Gl
.88 18, -n.nl.w“

8.59 4.50.54.01
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m e mm N W MNN —~ =~ O ™, =3 o N v wlO N
. B22% BEBCEERREERR 0 g & ga3es
DOoO®D WDoooNNNNNN NN - o -l -
exp! pulse seguence: stdih //,/% FPL\\\ ! [f L&
SAMPLE DEC. & VT
date May 23 02 ¢n H1 OONOIw
solvent €DC13  dof 0
file exp om nnn CHs
ACBUISITION amm c
stra 399.952 omf 200
tn H1 dpwr 30
at 1.365 PROCESSING
np 16384 1b 1.00
Sw 5895 7 wtfile
fo 3300 oproc ft
s 4 tn not used
tpwe 55 math f
pw 7.0
a1 1.000 werr
tot 0 wexp < ™ ™
nt 1000 wbs 2,28 pg
ct 48 wnt wgwe @ ©
alack n DISPLAY © 5 ®
gain not used sp 199.4
FLAGS wp 4199.3
1] n o vs 1872
n n st 0
ap y WwC 400
ns nn hzmm 10.50
is 260 .44
rfl 3477.1
rfp 2B85.7
th 5
ins 100.000
nm ph IR RERREEARRE N I AR RRREE LR R RN AN R LA LRI L L S
B.7 8.6 8.5 8.4/ 8.3 8.2 8.1 8.0 7.9 7.8 7.7 ppm
L « . JL . L . y
11.70 12.86 38.51
11.37 25.48
—_—— ———
LN AR I U S B S B DR R SN SO AR HU R A R S S B SRS S B SR S SN SN Ra R M S
10 9 8 7 6 5 ppm
et R e e e = ! b
4.32 4.83 14.36 14 .34
4.24 9.49 14.16 34.27



" STANDARD 1H OBSERVE

exp9 stdih

SAMPLE
date Apr 10 2002
solvent coci3
file exp

ACQUISITION

sfrq 400.461
tn H1
at 2.664
np 32016
sw 6009.6
fb 3400
bs 4
tpwr 59
pw 6.0
d1 1.000
tof 500.0
nt 200
ct 44
alock n
gain not used

FLAGS
il n
in n
dp v

DISPLAY
sp -7.4
wp 4004.6
vs 200
sc [
weC 250
hzmm 3.17
is 692.86
rfl 3417.7
rfp 2899.3
th 20
ins 10.000

nm cdc ph

o~ o
- ©
< o
P
DEC. & VT
dfrg 400.460
dn H1
dpwr 43
dot 0
dm nnn
dmm c
dmf 11100
PROCESSING
1b 0.190
wtfile
proc ft
fn not used
werr
wexp
wbs wft aph
wnt

7.240

9.166

T T T T T T T T T T T T T
9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 ppm

—_— ™ ™ Tt T R
.73 0.74 0.85 1.91 1.69
0.68 0.75 1.66 0.98 !

542

0.74 0.851.91 1.69
0.68 0.75.66 0.98
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7.585
7.577

s

7.565
7.381
7.378
7.240

—6.463
\_6.445

BENZO(L) NS /
expl s2pul
SAMPLE DEC. & VT
date Mar 29 2002 dfrq 499.846
solvent cpCi13 dn H1
file /export/home/~ dpwr 38
opera/vnmrsys/data~ dof 0
1/GANE/gane0329.10~ dm nnn
4H.fid dmm c
ACQUISITION dmf 11111
sfrg 499.847 dseq
tn H1 dres 1.0
at 2.182 homo n
np 32768 PROCESSING
sw 7509.6 wtfile
fh not used proc ft
bs 4 fn 32768
tpwr §7 math f
pw 5.5
d1 0.001 werr
tof §00.0 wexp
nt 32 wbs wft
ct 32 wnt wft
alock y
gain not used
FLAGS
i1 n
in n
dp y
hs nn
DISPLAY
sp -0.0
wp 4998.2
vs 58
sc 0
wC 250
hzam .46
is 125.67
rfl 4385.8
rfp 3618.9
th S
ins 100.000
nm ph
T T T
9 8
- ol
16.52 20.59 20.93
18.7965.84
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exp21l s2pul
SAMPLE DEC. & VT
date Mar 28 2002 dfrg 499.846
solvent CDCI3 dn H1
Tile /export/home/~ dpwr 38
opera/vnmrsys/data~ dof 0
1/GANE/gane0329.10~ dm nnn
7H.fid  dmm [
ACQUISITION dmf 11111
sfrg 499.847 dseq
tn Hl dres 1.0
at 2.182 homo n
np 32768 PROCESSING
sw 7509.6 wtfile , O
fb not used proc ft
bs 4 fn 32768 O,
tpwr 57 math f
pw 5.5
di 0.001 werr
tof 500.0 wexp (@]
nt 32 wbs wft
ct 32 wnt wft
alock %
gain not used
FLAGS
i1 n
in n
dp y
hs nn
DISPLAY
sp -250.3
wp 5248.0
vs 121
sc [}
we 250
hzam 1.42
is 251.34
rfl 4386.2
rfp 3618.9
th 5
ins 100.000
nm ph
L e e /B S S S S e s s | T — T T | BEm—
9 8 7 4 0 ppm
Wb w e
6.697.21 7.29 22.73
6.24 6.75 5.88 22.72
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132/2

expll s2pul
SAMPLE

date Jun 26 2002

solvent cDC13

file /export/home/~
opera/vnmrsys/data~
1/GANE/gane0626.00~

1H.T1d
ACQUISITION
sfrgq 499.847
tn H1
at 2.182
np 32768
sw 7509.6
b not used
bs 4
tpwr 57
pw 5.5
d1 0.001
tot 500.0
nt 32
ct 32
alock v
gain not used
FLAGS
11 n
in n
dp y
hs nn
DISPLAY

sp -0.0
wp 5498.3
vs 118
sc ]
we 250
hzem 8.53
is 404.32
rfl 4385.8
rfp 3618.9
th 2
ins 100.000
nm ph

DEC. & VT
dfrq 499.846
dn H1
dpwr 38
dof L}
d nnn
dam c
daf 11111
dseq
dres 1.0
homo n
PROCESSING

wtfile
proc ft
n 32768
math t
werr
wexp
wbs wit
wnt wit

T

9
o

7.517
7.248
6.371
€.388
2.523
2.520
—1.560
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Nunwo®mown o e o @mn o o o
NNO T - O @~ < o ~~ < ~ M
STANDARD 1H OBSERVE nameEa o <9 D @ a.& 2
NANKAKNKNKN ©w w0 < o ~ o~ - odo
Lyt U L] LI R
expl stdih S - [
SAMPLE DEC. & VT
date Sep 1 2001 dfrq 400.460
solvent €0C13  dn H1
file exp dpwr 43
ACQUISITION dof 0
sfrq 400.461 dm nnn
tn H1 dmm c
at 2.665 dmf 11100 .
np 32016 PROCESSING b4 2
sw 6006.0 b 0.10 < .
fb not used wtfile ~ ~ o
bs 4 proc ft ~
tpwr 59 fn not used &
pw 6.0 - < O
d1 1.000 werr ~ a L] .
tof 500.0 wexp . by b4 Q.
nt 100 wbs wft aph ~ . ~ ~
ct 40 wnt R L N
alock n o
gain not used n o
FLAGS ~
it n |
in n
dp y
DISPLAY
sp =207.6
wp 4004.4
vs 295
scC 0
weC 2§50
hzmm 16.02
is 500.00
rfl 3415.6
rfp 2899.3
th 6
ins 1.000 Q
nm cdc ph
S — J -
T e e e e e B
7.7 7.6 7.5 7.4 7.3 7.2 ppm
M X L
e e S T T T T T T T T T T T T
9 8 7 6 5 4 2 1 0 ppm
Lt o e o
1.14 1.21 1.00 3.62
1.21 1.23

~
L@
w
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STANDARD {H OBSERVE aaw ~ we
1 IRRE 11
expd mnaps '
SAMPLE DEC. & VT
date Oct 3 2001 dfrqg 400.460 CH
solvent COC13 dn H1 3
file exp dpwr 43
ACQUISITION dof 0
sfrq 400.461 dm nan
tn H1  dmm c
at 2.665 dmf 11100
np 32016 PROCESSING
sSw 6006.0 1b 0.10
fb not used wtfile
bs 4 proc ft
tpwr 53 fn not used
pw 6.0
di 1.000 werr
tof 500.0 wexp
nt 100 wbs wft aph
ct 52 wnt
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp -0.1
wp 4404.7
vs 150
s¢ 0
we 250
hzmm 17.62
is 769.30
rfl 3415.6
rfp 2899.3
th 4
ins 10.000
nm cdc ph
-
s \ \ r ]
T T T T T T T T T T T T T T T T T T T T + T T T T T ad T T T el
10 9 ! 3 pom
e s —— — —
0.57 3.7¢ 2.18
2.98 0.59
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6.286
6.283
5.600
5.551

J

2.445
2.443

C

1.572

L3 WD oA ” -
o BN D . Ll
STANDARD 1H OBSERVE", Rnuteeeev
© N N N TN
exp3  stdih A//f\‘
SANPLE OEC. & <4
date Jul 22 2002 dfrg 400. -
solvent C0CI3 dn
file exp dpwr hu
ACQUISITION dof [
sfrg 400.461 dm nnn
tn H1 <
at 11100
np 32016 PROCESSING
sw 6009.6 1b 0.10
b 3400 wtfile
bs 4 proc ft
tpwr 58 fn not used
pw 6.0
d1 1.000 werr
tof 500.0 wexp
nt 100 wbs wft aph
ct 72 wnt
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp -207.7
wp 4204.5
vs 82
sc 0
we 250
hzam 16.82
is 350.90
rfl 3417.7
rfp 2899.3
th 13
ins 10.000
nm cdc ph
— T — T T
9 8 7
e bt et bt
0.44 3.38
.48 2.4
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pvse

expl1 pulse sequence: stdih

B.066
8.049
B.046

7.315
7.306

3.8B5
3.878
3.870
3.865
3.857

—1.841

SAMPLE DEC. & VT (@]
date Feb 7 02 dn H1
solvent €0C13 dof 0
fiie exp dm nnn HN
ACQUISITION amm c
sfrg 399.952 dmf 200
tn H1 dpwr 30
at 1.365 PROCESSING
np 16384 1b 0.10
SW 59839.7 wtfile
fb 3300 proc ft
bs 4 fn not used
tpwr 55 math f
ow 7.0
a1 1.000 werr
tof 0  wexp
nt 100 wbs
ct 12 wnt
alock n DISPLAY
gain not used sp -200.5
FLAGS wp 4399.2
11 n vs 140
in N sc 0
dp y WC 400
hs an - hzmm 11.00
is 134.17
rfl 3477.8
rfp 2895.7
th 15
ins 100.000
am  ph %
LI B S S S B E S S S LA B B T T T T T | T T T
10 i 8 7 6 5 4 0 ppm
] bty e Lpbpd e e
7.61 7.28B.42 7.33 7.62
7.7331.02 7.43 B.07 7.48
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-~ NN ONOON -n - N - -
- " MDA NEM - .0 EE-3-3.d o~
STANDARD 1H OBSERYE "N Nma Y ¥t an  wnn ] o
VW KNARARNARANARAN wo® o .H
oo a0 LU L UL
SAMPLE DEC. & VT
date Jun 13 2082 dfrq 400.466
solvent €DC13 dn HL
file exp dpwr 43
ACQUISITION dof 1]
sfrq 400.461 dm nnn
tn HL  dem c
at 2.664 daf 11100 o
np 3201 PROCESSING
sw 6009.6 1b 9.10
Tb 3400 wtfile O
bs 4 proc ft
tpwr 59 fn not (used ~
pw 6.0 0O
d1 1.000 werr
tof 500.0 wexp
nt 100 whs wit aph \O
ct 52 wnt
alock n
gain not used
FLAGS
1 n
in n
dp Y
DISPLAY
sp -200.3
wp 4004.5
vs 317
scC o
we 250
hzan 16.02
is 916.49
rfl 519.1
rtp 0
th 3
ins 10.300
nm cdc ph
b
- — - - LAY
e o L A S S e e e L e e o e e e L S e s e S L NSLANENS B p py e By s S
9 8 7 6 H 4 3 2
- eyt - Lopbogdopbydog byt
0.3 .52 0.80.45.500.03

.50 3.08.49.01
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