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Total Synthesis of (+)-Scopadulin

S. M. Abdur Rahman, Hiroaki Ohno, Takashi Murata, Hitoshi Y oshino, Norifumi Satoh, Kazuo
Murakami, Debasis Patra, Chuzo Iwata, Nayoshi Maezaki and Tetsuaki Tanaka*

Graduate School of Pharmaceutical Sciences, Osaka University, 1-6 Yamadaoka, Suita, Osaka 565-
0871, Japan

Preparation of the Enone (19)

As shown in the Scheme S1, the enone 19 was prepared by the similar procedures described in our
published literature.1 However, in some cases better yields of the respective products were observed.
Our previous reported data for 19 and the intermediates were precise (recorded by either 200 or 250
MHz) and incomplete (the allylic acohol 39 was not characterized and none of the compound
included 13C NMR data). Herein, we present the updated and/or augmented data for the enone 19
and itsintermediates (compounds 39, 40, and 41).

1. Tanaka, T.; Okuda, O.; Murakami, K.; Yoshino, H.; Mikamiyama, H.; Kanda, A; Kim, S.-W.;
Iwata, C. Chem. Pharm. Bull. 1995, 43, 1407.

Reaction conditions: (&) Li, 2-(3-chloropropyl)-1,3-dioxolane, THF, ultrasound, rt; (b) PCC, Al;O3, CH,Cl, rt; (c) Me,CulLi,
Et,0,-20t0 0 °C; (d) p-TSA, CgHg, 75°C

(#)-(1R,2R,6R,85)-2-[ 3-(1,3-Dioxolan-2-yl)pr opyl]-2-hydroxytricyclo[6.3.1.01.6]dodec-3-en-9-
one 9,9-Ethylene Acetal and Its (1S*,2R*,65*,8R*)-Isomer (39). Colorless oil; IR (KBr) cm®:
3515, 1645, 1133. 1H-NMR (CDCl3, 500 MHZz) & 1.24-1.96 (m, 16H), 2.01-2.07 (m, 1H), 2.13-
2.29 (m, 2H), 3.82-3.87 (m, 4H), 3.88-4.01 (m, 4H), 4.86 (t, J = 4.5 Hz, 1H), 5.45 (d, J = 10.0 Hz,
1H), 5.73 (ddd, J = 10.0, 5.0, 2.0 Hz, 1H). 13C-NMR (CDCl3, 75 MHz) & 18.6, 25.6, 28.3, 30.5
(2C), 34.5, 34.8, 37.8, 39.7, 43.0, 47.3, 63.9, 64.5, 64.8 (2C), 77.2, 104.6, 111.8, 128.7, 132.9. MS
(El) m/z (%): 350 (M*, 5.3), 235 (100), 99 (100). HRMS (EI) Calcd for CyoH300s: 350.2093.
Found: 350.2100.

(#)-(1R,6S,89)-2-[3-(1,3-Dioxolan-2-yl)propyl]tricyclo[6.3.1.01.6]dodec-2-ene-4,9-dione ~ 9,9-
Ethylene Acetal (40). Colorless ail; IR (KBr) cm'l: 1662, 1602, 1114. 1H-NMR (CDCl3, 500
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MHz) & 1.48-1.72 (m, 9H), 1.81-1.93 (m, 2H), 1.96-2.03 (m, 1H), 2.12 (d, J = 12.0 Hz, 1H), 2.27-
2.41 (m, 4H), 2.58-2.68 (m, 1H), 3.82-3.93 (m, 4H), 3.93-4.02 (M, 4H), 4.87 (t, J = 4.5 Hz, 1H),
5.70 (s, 1H). 13C-NMR (CDCls, 125 MHz) & 20.9, 29.7, 30.6, 31.7, 32.5, 33.3, 36.9, 39.7, 42.7,
44.7, 46.8, 64.0, 64.7, 64.9 (2C), 104.1, 110.8, 124.6, 172.9, 201.0. MS (El) m/z (%): 348 (M*+, 4.1),
99 (29.7), 73 (100). HRMS (EI) Calcd for CogH2g0s: 348.1936. Found: 348.1943,

(#)-(1R,2R,6S,89)-2-[ 3-(1,3-Dioxolan-2-yl)pr opyl]-2-methyltricyclo[6.3.1.01.6|dodecane-4,9-
dione 9,9-Ethylene Acetal (41). Colorless ail; IR (KBr) cml: 1706, 1114. 1H-NMR (CDCl3, 500
MHZ) & 0.96 (s, 3H), 1.25-1.68 (m, 10H), 1.80-1.97 (m, 4H), 2.11 (d, J = 15.5 Hz, 1H), 2.21 (t, J =
6.5 Hz, 1H), 2.33 (d, J = 13.5 Hz, 1H), 2.34-2.40 (m, 1H), 2.35 (d, J = 15.5 Hz, 1H), 2.43 (d, J =
13.5 Hz, 1H), 3.80-4.02 (m, 8H), 4.85 (t, J = 5.0 Hz, 1H). 13C-NMR (CDCl3, 125 MHz) &: 18.8,
20.1, 26.0, 29.7, 29.9, 34.7, 35.4, 39.7, 39.9, 40.2, 42.9, 43.6, 46.2, 51.2, 64.0, 64.6, 64.9 (2C),
104.3, 111.3, 211.3. HRMS (El) Calcd for Co1H3005 (M*): 364.2247. Found: 364.2237.

(#)-(1R,2S,10S,125)-2-M ethyltetracycl0[10.3.1.01.10,02, /] hexadec-6-ene-8,13-dione 13,13-
Ethylene Acetal (19). Colorless solid: mp 180-181 °C (n-hexane-CH2Cly). IR (KBr) cml: 1681,
1604, 1111. 1H-NMR (CDCls, 500 MHz) & 1.09 (s, 3H), 1.36-1.40 (m, 2H), 1.50-1.54 (m, 1H),
1.58-1.62 (m, 2H), 1.67-1.86 (m, 6H), 1.96-2.03 (m, 1H), 2.12-2.33 (m, 4H), 2.58-2.65 (m, 1H),
2.67 (d, J = 4.5 Hz, 1H), 3.83-4.02 (m, 4H), 6.72 (dd, J = 4.5, 3.0 Hz, 1H).13C-NMR (CDCl3, 125
MHz) §: 18.1, 22.5, 25.6, 26.7, 29.8, 30.4, 30.6, 34.3, 36.1, 39.6, 41.7, 43.6, 45.8, 64.0, 64.6, 111.4,
138.0, 143.2, 201.5. MS (El) m/z (%): 302 (M*) Anal. Calcd for C19H26NO3: C, 75.46; H, 8.67.
Found: C, 75.35; H, 8.88.

Characterization of (29), (30), (32), and (33).
(¥)-(1R,2R,6S,7S,8S,10S,125)-6-[ (Benzyloxy)methyl]-2,6-dimethyl-13-[ (2-phenylacetyl)oxy]-
tetracyclo[10.3.1.01.10.02.7]hexadec-13-en-8-yl Benzoate (29). Colorless oil: IR (KBr) cm1: 1716
(br), 1601, 1273. 1H-NMR (CDCl3, 500 MHZ) & 0.97 (s, 3H), 1.22-1.42 (m, 8H), 1.58 (s, 3H),
1.68-1.90 (m, 3H), 1.98-2.14 (m, 1H), 2.17 (d, J = 2.5 Hz, 1H), 2.28-2.33 (m, 1H), 2.42 (m, 1H),
2.64-2.75 (m, 2H), 2.93 (d, J = 9.0 Hz, 1H), 3.40 (d, J = 9.0 Hz, 1H), 4.49 (d, J = 12.0 Hz, 1H),
458 (d, J = 12.0 Hz, 1H), 5.20 (br s, 1H), 5.65 (d, J = 2.5 Hz, 1H), 7.27-7.36 (m, 5H), 7.42-7.48 (m,
4H), 7.57-7.64 (m, 2H), 8.05-8.09 (m, 4H). MS (FAB) m/z (%): 627 (MNat, 8.5), 105 (100).
HRMS (FAB) Calcd for C4oH44NaOs (MNat): 627.3086. Found: 627.3086.

(¥)-(1R,2R,6S,7S,8S,10S,125)-6-[ (Benzyloxy)methyl]-2,6-dimethyl-6-{[ (2-phenylacetyl) oxy]-

methyl}-13-[(2-phenylacetyl)oxy]tetr acyclo[10.3.1.01.10.02.7hexadec-13-en-8-yl Benzoate (30).
Colorless ail: IR (KBr) cml: 1724 (br), 1601, 1271. I1H-NMR (CDCl3, 500 MHz) &: 1.15 (s, 3H),
1.21-1.64 (m, 8H), 1.63 (s, 3H), 1.80-2.00 (m, 2H), 2.08 (d, J = 2.0 Hz, 1H), 2.09-2.16 (m, 1H),
2.30-2.34 (M, 2H), 2.47 (m, 1H), 2.62-2.75 (m, 2H), 4.06 (d, J = 11.5 Hz, 1H), 4.19 (d, J = 11.5 Hz,
1H), 5.20 (br s, 1H), 5.73 (br s, 1H), 7.43-7.49 (m, 6H), 7.56-7.59 (m, 3H), 8.02-8.08 (M, 6H). MS
(FAB) miz (%): 641 (MNa*, 22), 176 (100). HRMS (FAB) Calcd for CagHaoNaOg (MNa*):
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641.2879. Found: 641.2875.

(¥)-(1R,2R,6S,7S,8S,10S,125)-6-[ (Benzyloxy)methyl]-2,6-dimethyl-8-hydr oxytetr acyclo-
[10.3.1.01.10,02.7]hexadecan-13-one (32). Colorless oil: IR (KBr) cml: 3506, 1713, 1603. 1H-
NMR (CDCl3, 500 MHZ) & 1.16-1.28 (m, 4H), 1.23 (s, 3H), 1.34 (s, 3H), 1.43-1.63 (m, 4H), 1.67-
1.78 (m, 4H), 1.89-1.98 (m, 3H), 2.09-2.22 (m, 2H), 2.46-2.53 (m, 1H), 2.65-2.73 (m, 2H), 2.99 (d,
J = 9.0 Hz, 1H), 3.35 (d, J = 9.0 Hz, 1H), 4.25 (br s, 1H), 4.45 (d, J = 12.0 Hz, 1H), 453 (d, J =
12.0 Hz, 1H), 7.27-7.36 (m, 5H). 13C-NMR (CDCl3, 125 MHz) é: 18.6, 18.8, 21.2, 25.3, 29.7, 31.9,
34.4, 35.4, 35.9, 36.2, 36.5, 38.5, 38.8, 40.8, 44.4, 49.2, 68.8, 73.2, 80.5, 127.4 (2C), 127.5, 128.3
(2C), 1387, 215.3. MS (FAB) miz (%): 397 (MH*, 19), 91 (100). HRMS (FAB) Calcd for
CogH3703 (MH*): 397.2743. Found: 397.2742.

(¥)-(1R,2R,6S,7S,8S,10S,125)-6-[ (Benzyloxy)methyl]-2,6-dimethyl-6-{[ (2-phenylacetyl)oxy]-
methyl}-8-[(2-phenylacetyl)oxy]tetr acyclo[10.3.1.01.10.02." hexadecan-13-one  (33). Coarse
powder: mp 219-220 °C (n-hexane/EtOAC). IR (KBr) cm1: 1716 (br), 1601. 1H-NMR (CDCl3, 500
MHZ) & 1.16 (s, 3H), 1.22-1.82 (m, 7H), 1.59 (s, 3H), 1.90-2.15 (m, 8H), 2.23-2.31 (m, 1H), 2.45-
2.52 (m, 1H), 2.61-2.71 (m, 2H), 4.04 (d, J = 11.0 Hz, 1H), 4.21 (d, J = 11.0 Hz, 1H), 5.72 (d, J =
2.0 Hz, 1H), 7.44-7.50 (m, 4H), 7.57-7.61 (m, 2H), 8.01 (d, J = 8.5 Hz, 2H), 8.06 (d, J = 7.5 Hz,
2H). 13C-NMR (CDCl3, 125 MHZz) &: 18.3, 19.4, 20.2, 24.3, 29.7, 31.3, 32.4, 34.3, 35.7, 36.0, 36.4,
37.9, 38.6, 41.1, 43.5, 48.7, 71.1, 73.0, 128.5 (2C), 128.6 (2C), 129.5 (2C), 129.6 (3C), 130.3, 130.6,
133.1, 165.8, 166.2, 214.3. MS (FAB) mVz (%): 537 (MNat, 22), 176 (100). HRMS (FAB) Calcd
for CaaHagNaOs (MNat): 537.2617. Found: 537.2615.



Oct 17 22 34: 45 2000

Toe

Date :

FileName
Comment

© seizob . nmdata

SliceHistory

EXMODC

oonon

1 times

16384 points
16384 points
10000.0 Hz
5000 Hz
40.0 usec
58.7 usec
100.0 vsec
32 times
5.3616 sec
1638.3999 msec
0.01000 msec
1000. 0000 msec
0.61 Hz
2.63 usec
500.00 MHz
162167 .63 Hz
24

H

1

POINT
SAMPD
FREQU
FILTA
DELAY
DEADY
INTVL
TIMES
OuMMY
PD

ACGTM
PREDL
INTWT
RESOL
0BNUC
OBFRG
DBSET
AGAIN

32 times

SCANS

SPINNING

SLVNT
TEMP

scopadulin @)
(500 MEHz, pyridine ds)

~
=
pact
o

et
1£0

LD T 0000 00 00 U U U B 00U 02 01 0 00 O 00 O €4 1 ot 1t 1 i 1t 1 1ttt s o 1 1t O O D D S

ww

0. fpm|

0.9

1.0

8670

II T Il I'TTT il TT \{ T

-1

1

ppm

6.0

L8°0

287

[ TTTT ‘(‘T TTT I T
7.55

60

7 50 ppm

B.2 ppm

B.4

601
Vel
8¢l
[TA
781
061
vi2
gee
6e2

giy
BEV

0ES

GI9”
g
€99
€83

QUUA AU RIS T T

S

aun Al Al

Il

e

=3
2.6 2.5 2.4 2.3 22 2.1 ppm

I I | TTTT I rTTT I TTTT ! TTTT I TTTT l

7

0071

{5761

43

0o,

L6771

1274
0I6

O DD DE ™~ v R e e

J@LJU | JL Lok Al

Rpo

I
¢

T




= o 001 051 002

Bk AL i S i i T e T i ey i e it e e e

Ty TTTRUNE BT WA NI A ol [ O " T T AT

(ep-outpkd ‘ZHN $TT)
(p unpedoos

70 omo:

3282 : WL
H 21 : ONINNIAS
NSOSY : 1NATS
sauty QOOET : SNY3S
0 : SN
3asn (°5g : Mol
ZH 00°091291 | 13841
2 00°00G : BYM1
HI QNI
£ : NIVaY
ZH 00°866/21 13580
7 69°621 : 8480
o1 N0
a3sn 0D 8 : Thd
H €81 : 1053
33sw 0000 0001 LMINT
33s8 000100 : “H034d
J3SW 2/BG°GYS  © HiOY
238 pyoye : ad
saull ¥ : AinQ
sawt} (00E} : SIMIL
w55l 1030
3a8n '€} : v S 258 ¥ BLUBBERS! E2RL85 = BEL 4 g 8
ZH 000SE : dld < 288 ums._wws%wwmmww%% =R @ omr ; . @
24 0°0E00E N34 828 4 < 3
sjutad pgegt : 0Odn¥S
sjutod peEaT : INIOd
waq J00WX3
T AJ0)STHIIIIS
T H - Jugumd)
e1epuy YPpIETY aweNal 1y

0002 9€ \TE 60 B 130 PaW : &jeg

Ut HI




6 10: 06: 58 2000

© Wed Dec

LoadingFID nmdata

v o
e} 0 n ©
= c LUULL LOL O ©
= VDLCLEEVOTD @ N £
DONNDBY A ARLADAND TN = P
QA" T D33V~ wmEEEL D =TI - Tw - T <
£
TTOQONOWVL—LANID M MO W@ n— 5 ¢
o@D - SO0 DWA — - R
Mmodoao ONDS - - w g
@ WINPT MmO SOaNn O & =
< - = 2= S0 =
-~ S nm o 0 - = £ =
- - Mo o el = =
z § e 2 oz 2 15 3
= = & I
g
. . o
js =1
28
°
>
Z
S
=
%) 1)
-t m =
=T =
TDVEO 02T >m JO> E - WUS—Z 1) =2
ELY ZAOrxQSwE ~0xgd T w— Z zZza
E-~E SEW I II-EE _Oub@OoZUA= =T SSox
S—3% OXT WWZo 20U ZWUWTTIHDI O _Jand
CwnE AL s~—0d<aSTaoooZ H -

F1leName

e

e

fapm

vo0
6670

|

sy
S8t

(11384

——

Ut
E?0

01,

001,

TSP PSP A AL LD WO T ST ) 0 U CU O CU O CU 6 U 60U CU 0 03 TU U CU OL DU 5 ot a1 7 1t 1 vt v ot e s o ot ot et o ot vt ot o ot ok

(21

g1°¢

IH Line

'

o




1H Line

Sat Nov 1B 18: 03: 20 2000

Date

16384 points
16384 points

toadingf 1D nmdata
10000.0 Hz

1H Line

FileName
Comment
SliceMistory
EXMODE

5000 Hz

40.0 usec

58.7 usec
100.0 usec

1 times

5.3616 sec

256 times
163B.3993 msec

0.01000 msec
1000.0000 msec
0.61 Hz
2 B3 usec
500.00 MHz
162167 63 Hz
&5
256 times
14 Hz
261¢C

H

i
-+ (505N

SPINNING

0BSET
RGAIN
SCANS
SLVYNT
TEMP

16-gpi-scopadulin 38)
(500 MHz, pyridine ds)

6092,

200

&1

e
T

96 e —— B

64705 (

¢ —

L670

ll\lillil\

340

ppm

2.9

§3°vS

5. fpm

6.0

Ill‘lllllll

v vgl

I

SEC
867

|

04796
1\

Les
£S5
109°

SeE”
BeE”
eve’

PN PN N

B.30¢ ppm|

gee 8
Bc€ 8 ==
ere’g

8.35

TTT | TTT I{ TTT

ve'e

W




IH Line

i times

5.3616 sec

1638.3999 msec
32 times

40.0 usec
58.7 usec
100.0 usec
32 times
2.63 uset
500.00 Mz
21

0.61 Hz
162167 .63 Hz

.LoadingFID.nmdata
16384 points
16384 points

10000.0 Hz

5000 Hz
6.01000 msec
1060.0000 msec

non
1H
N1 e ]

(500 MHz, CDCls)

Wed Nov 22 16 11: 58 2000

FileName
Comment
SliceHistory
EXMDDE
POINT
SAMPD
FREQU
FILTR
DELAY
DEADT
INTVL
TIMES
DUMMY

PD

ACGTM
PREDL
INIKT
RESOL
PH1
08NUC
DBFR@
OBSET
RGAIN
SCANS
SLYNT
SPINNING
TEMP

€01

npmi

EE'0
00E, \

'y

gerie \

H
pim

s

eLre ——

vé'e

2.2

PI2E —
9228 —
BE2e —— 5

i
2.3

90z ——
- 1577
9eE -2 \

P9E'C o

2.4

B&p’2 —— -
vee

88y 2

BBy

T
- %00
50SE ——0

2.5

Elg’e
ggc'e
we'e
Eva'e
reg e
eLs’e

2852
0092

2.6

ve'l L

I —




i times

5.3616 sec

16 times
1638.3999 msec

16384 points
16384 peints
10000.0 Hz
5000 Hz
40.0 usec
58.7 uset
100.0 usec
0. 01000 msec
1000.0000 msec
0.51 Hz
2.83 usec
500,00 MHz
19
16 times

.LoadingFID.nmdata
162167 .63 Hz
2

: iH Line

s
tH

e}
8
(500 MHz, CDCls)

wed Dec 20 10: 320 40 2000

Date :
FileName
Comment
SliceHistory
EXMODE
POINT
SAMPO
FREQU
FILTR
DELAY
DEADT
INTVL
TIMES
DUMMY

PD

ACOTM
PREDL
ININT
RESOL
PHL
OBNUC
OBFRG
OBSET
RGAIN
SCANS
SLYNT
SPINNING
TEMP

iH Line

apm

830,

6%, —— 3

-




@
- (23]
o B @ o 0
= cc CULULL VWL O @
2 & - LQOMEELQODD @ N £
e = SENYUUBIDBVALNG Fiy - ~
S a QITSOSw~wnEEETL x -~ T
— VVOOONOLD-—'&D@QD-‘*M Qmr~ W Lol
o QRO LT LSOO 0Ww O - P )
0 o mmoScome LSS - - Te] o}
.. Co LTINS MM SON O &
— S c ——O - =" Sw
- v~ =] no o 0 o
o @ — Mmoo o = 3
S o I3 -t o o
~ oz 8 - = T - a
= 8 = ]
8 .. P g
> Is)
<
2 >
[
= =]
& =
= o w» <]
E - m 3
.. @ETw =
ZEHUVD =02 >— > T I—J QO@A—Z U =2
Y BWELS Z&BE=oFWE ERER _STwWo Z 2
R CE0R oxHrmazmsoORZ0FSESS O Tao
8 =
8 C8hE FEACLSBI-3TITEEIBEEE F AHE

1H Line

ve' 0
!

T
Bl E\

[} \ E

05p°G

i
5.5

86°0

001

T
ala

~
&
B
10460 5 W N N

i

EB0 (\

Lk

S10

ppm|




16384 points
16384 points
10000.0 Hz
5000 Hz
40.0 usec
58.7 usec
100.0 usec
16 times

: seizol.nmdata

T Wed Nov 29 19: 22 53 2000
: non

SliceHistory

EXMODE
POINT
SAMPO

FileName
FREGU

Comment
FILTR

N [%]
1] QO Ow (s} [
EubOaG @ N e
~MNMEEETID == s T
OO O —~ M oM [¢=] W
—_ W R=RT+ 203 = -
MM O ON [~dod N
e — [=3Ta)
um - Ay m
Mmoo o )
w o 0 (=]
8°8 _ 8 g
— o
w
E
r Edzs 9902 ¢ 53
=z
i.8820z288s 5 352

(500 MHz, CDCls)

ryo

£0°E

ppm

1.8

9

1

2.0

2.1

T | 7Tt l TTTT 1 TTTT l I

U U CL OU U CU 0L D vt vt ot v vt vt v vt ot b ot b ot 3t ot vt vt vt vt 7t et vl vt vt 1t et v e e v v et vt vt €

I ( TTTT | TTTT | TTTT | TTIN
2.40 2.35 2.30 2.25 2. 3n

2.45

|

1888 —
5032
269 ——
69°¢ ——

001

i,

80,

2.7

S11




wdd 05 001 063 002

(DA ZHW $TD

J §'62 dhii

H 21 : ININNIdS

€700 INATS

s3wly 005 : SNYJS

0 : SNEHT

J88n ('S8 . Mt

ZH 007091291 - 13541

ZHW 00005 : JiSE )

Hi - Jolj 318

[ - NIVOH

ZH 00 85621 - 13580

ZHW G9° G2l < 04480

po 14 SN JMNG0

33sn 00°8 : Hd

H EB' T . 05

Jasw 00000001 - 1MINI

33s# 0001070 . J034d

Jasu 2/85° 5vS . WLODY

23S sy 2 : 0d

sauty | : AWANT

S3ury 005 : SMIL

J38N £°EE TAINT
aasn o.wﬁ N 10v3a NS N AW LI LI L) b A b am I~ —— — —- n
23sn €€ : AY130 S W WOSEANBONLG Wi M~ 23 o = S
ZH 00051 : TE] 88 [AETTEBHRER 554 JEX o IS © =
ZH 0°0E00E : NB344 ©~ ~ < o

sjutod ygegy : Oan¥S

sjutod p8E9l - INIOd

wg - 3G0WX3

AJOISIHAIE(S

LT HY C PRI

eiepuy Qg butpear” auena[ 1y

0002 £ 6V 61 6 AGN Pap © 3eQ

3UTT HI

S12



DA “ZHW 008)
4}

J §'8¢
ZH el
£7000 -

sawry gi

ve

71 £9 /91291

ZHA 00006 :
Mo

33sn €9°2
24 19°0
33su 00090001
335w 000100
335 G6EE GEII
23S 9I9E'G
saurty |
saul} 9y
aasn OOQH
Jasn / 8%
Jasn 9oy
2H 0005
4 0°0000%
sjutod pgEQ]
sjutod pgeal

uou

e}epuy 202145

dh3L
ININNIGS
INATS

SNYJS

NIVSH
13580
0480
JMNBO

IMd
053y
1MINT
1038d
W10V

0d
ARWNG
SIAIL
TAINI
1avaa
A¥130
i€ ]
QUECE]
OduvsS
INIOd

30043
AJOISTHATLS
Juawwo?
auenalt §

0002 69 ‘BE ‘BT 22 930 (43 - ajeq

Wi 0

R

01

4

000°0

00°E l

Gb'e

—_

EB°0

S13



udd 05 001 051 002
| 1 | 1 1 1 | | | 1 ] | 1 | 1
3 e ‘ A f 1 Il
. e ) ; . | id " i v ) N
G ZHW $T1)
(48
wdd 02 G2 0¢ =3 or 14 05
Jr'ee : didl
H 11 - ININNIDS
£ 1NATS
S3ut} 008 : SNVIS
0 : SNHYT
29sn 0°G8 : #dbdl
ZH 00°09129T - 135HI
ZHW 00° 005 : Oy4uI
HY - NG
5] : NIV3H
ZH 00'8SBLeT 13SH0
ZHW G9°G21 . 04480
JET S JNNEO
238N 00°8 : Thd
ZH €8°1 : 0534
2356 0000 000T : LMINI
23sw 000100 - J034d
J3sw 2/85°GvS - KLODY
238 Sy e : ad
sauty 1 . AWAND
SIuTY 008 : SIWIL
238N £°EE : JAINI = 8 X 88 ® & BES A & 3 &5 =
Jan 0791 : Lvdd Ly o wwewwsasasso ~J | & B b 23 2 ¥ a¥s 28 € & = .
230 £°£1 : AY130 ®S & SOR OGBSI NG b 828G
4 ogost : B4 an o 2Y2IANEDBRRE RE B g g
ZH 0°0£00E : IGEE] ©X @
sjutod pgegl : OdHYS
sjutod ygEay - INIOd
wq 3G0KWX3
A401STHAIIL[S
UL HT Tudwwe)
gjepuu-Qqrbutpea WeNIL L4
0002 by <€ &1 ¢ 30 4 - 33jeqg

UL HI

S14




16 times
i times

16384 points
16384 points
10000.0 Hz
5000 Hz
40.0 usec
58.7 usec
100.0 usec
5.3616 sec
1638.3999 msec
0.01000 msec
0.61 Hz
2.53 usec
500.00 MHz
162167 .63 Hz
20
16 times

_LoadingFID nmdata
1000.0000 msec

: 1H Line
oo nan

H
: CDCL3

Mon Jan 8 20 05 05 2001
!

Date :
FjleNawe
Comment
SliceHistory
EXMODE
SCANS

SLYNT
SPINNING
TEMP

ot et

¥5'6

2
2
2
2
2
2
2
2
2

c
‘2

£
‘C
‘c
‘2
4
e
2
e
2
‘e
e

1H Line

1
(500 MHz, CDCls)

ppm)

S15




el

0e s'e 0'E

DA ZHW 008)
S1

3142 d3l

H vl ININNEGS
£71200 INATS

sawty ¢g . SNYJS
|4 : NIVaY

4 £9°49129F 13560

Z14- 00005 : 04380

HT JNNGO
; ek

Jasw 0O9Ie 0 - "0
395U BEGE BETY HIB3¥
235 9196°G G
Sawiy [ . AWHND
sewt) 2¢ : SIIL
vasn 9 gl TAINI
Jasn /86 1%
3480 0" Oy 30
2 0005 HiEd

21 0°00007 nO34
sjutad pgEa; OdWYS
sjuted pREY] INIGd
wou I 300dx3

D kOIS

LT H Juauwo)
ejepun gL 4butpeot : FwWeNIT T4

661 6 0r Gl 21 das tug : 3eq

90

82°9

0E'2 -

\ J\\
. 2
8

o

gere

) Wl

S16



v 10
e 0 w
L= VU UL QoW b
8 = SonnBRAECBRBand T 2 ~
g = g8EE8R8TChEgERE X b, £
o 2 g3282n29"Lg88sB 88 & I
- [~ =4 =3--E=3 o ] g ™~
N H wvowonvTno MmO any (=2 o
[V ) —_— — LR = QWS
o o < '] -4 WY = "
3 ~N - 08 fg —t
- End = w o
poR—- s S = z S g
0 [ -—
& .. . . o
>
2
=z bl
A
:, S
n (3]
.0 2
.r m e =]
= [ =00 > e ) X b [=E <Xl S 7} g
] o8 & =z - 4~ —_lx o - Z =
® -Eo% CEFFAQEESSocOFZUNRSGORe o 4o

(500 MHz, CDCls)

et ol ot s vt vt ot vt ) vt e D

68°0

2N

ar°2

il /-

I~ B

19672 — - &
E9E'e — -

S6E 2 <

My2 O
g1 :

[ w©

9162 — e

*G2 ——

wee — ~
196°2 —— -

[«

—3

C =

T s

o

. L s
681°G -

mis=——— L«

b_ )

vig's

£26°G
€E6°C
EV6' S
:
2966
£96°8
LL8°6
286°G

866°G

N —
"

0E'1

ppm

S17




1H Line

3 W T
L) - w1 W
s B SS..5ppeg.888 8 », £
(=3 g QONNOWUNN ~~& W ONnNG N -t N
g D ARITIIJIwwnEeEEL D =T e T
- HOOOMROAM—mONOCO—M Doy o —
3% ABS8owa™ BHREBLE [N &~ =
. =N magmvmo MM OOD 0 =2 s N G
& 355 ~T8 T nglg 88 o 8
% 83 ¢ = g8 g g ° ~
¢ 3z s e°S L1 g 1= %
==} - it
o o ™ . e
- 8
= wy
- P~ ~
-
‘= 8
“ Bl 2
T ZaT EODE>— JiA> E Az W =
y 2E5 =E37c0-0s SgEs gERZ £ =35
8 CS5E FEILTEMECARKREIZNZTERRE 8 AZE
=
Qo
a
000°0 801, J
T 3 =
iz
viE
G0b \
giv N
o 10°F . i,
£9v° \ 05°2
ses X\&
229 N
1v9 k
i ——
0EL” e "

) 3 vt 7
D) IO Ky
oM~
OU MU OU U OU vt v vt vt ) ot vt et vy et vy vt ot v ol e v e
8%
- M
it

00t

e

K%%
T

198"
068

€26
kb
(743

‘

IR

gvo'e

Gre
grie

vz g
852'2
21e2
ave2
0c£°2

T

3.150 3.12% 3.100 3.075 3.05¢ 3.025 3.066)

lll[[I[[IIIIIP([IIJIlIIlI!lIlIIIllI

1)

061

892 L

S18

L



Wt I

it i

o
o

DA ZHWN $TD
0z
O, ON

2442 3]

£l ONINNIJS

€0 ¢ INATS

sauly g2l : SNYIS

0 : SNuHL

3350 ¢'gy : o]

ZH 007091291 13541

244 00° 005 ) od3d1

HE : INNY]

82 : NIYOY

2H 00°956/21 ¢ 13580

ZHA 597621 : 0480

% : N0

3asn 0°G : iNd

ZH €871 : 1053

3358 0000 0001 © 18INT

Jasw Q0100 - 03ud

350 2/85°GPG WLOJV

335 ppSy 2 : Qd

sawny | ; AW

sam() (02| : SMIL

3sA €EE : TAINT
oo iE W30 SEUNBBBLLSAALEE 2T a3 =R 3
ZH 00051 : CIR)E TRILINVEIVASXLES I 2¢W N s o

M 0 0E00E no3d3

Sjutod veegi : GHYS

sjutod yBETT : INIOd

wg : 00HX3

K0S EHIDL (S

AULT HE - pUEL g

eyepwu-gg 46utpeo aweNa(t

6661 2¥ ‘B0 12 21 AON 144 @ 3ieQ

BULT-HI

S19



utd i 2 £ v
_’ | | 1 | _ 1 1 1 | _ I 1 1 { _ 1 I 1 ] L {
rr - - —
CIDAD ZHN 008)
[t
£umoz
_r- Ve \1 \l _ OI\I — \\
5 N > g 3
/ v‘ﬂw o
o
=3
in
' wdd 0i'e 19 022
e b Lo
N
i
3
ny n noroono
1622 : N g = 555
¥y ! ININNIAS =g il @D = W
£1300 : INATS
sawey 2¢ : SNVIS wdd 92 e 8¢ 6¢|wd g¢ 6'E [ I
2 . NIVSH ________f__[___________ ___H___ﬁ_____
ZH £9°/9129T 13580
ZHW 00" 005 : 04480
HE JMNE0
Jasn £9°¢ B iMd
ZH 19°0 : 1053 o by
Jasw 0000° 0001 ¢ 1MINT 8 2
33sU 0NIH"Q . 103yd
J3SW HEEE BEYL Wi0¥
335 978E° G H 0d
sauty 1 : AN M
sawey 2g : SIL
33sn G 00% : JAINT v n
J3sn /785 . 10v30 LB 3 &
238N (" 0F : AVI30 b= ~
2H 0005 : 81314
ZH 700001 ; NO3HJ
muc_cm vBEQ] : OdwYS
sjutod ygEIT : INIOG ,//
wou 300WX3
A40)51H3N [S
UL HT pUEL i)
BEPUIOLButpROT et 2 g O L G 00 Q) L L L0 £ L2 L) L) () L3 a2 )
00z €5 oty o Lyt B g RBERaIBELEERE s

autl Hi

S20




1 times

5.3616 sec

32 times
1638.3999 msec

40.0 uset
24

.LoadingfFID.nndata
: 1H Line
16384 points
16384 points
10000.0 Hz
5000 Hz
58.7 usec
160.0 usec
0.01000 msec
1000.6000 msec
0.61 Kz
2.63 usec
1H
500.00 MHz
162167.63 Hz

onon
NG M Orms
22
(500 MHz, CDCls)

Wed Aug 2 12: 04 15 2000

SliceHistory

Date
F) leName
Comment
EXMODE
POINT
SAMPQ
FREQU
FILTR
DELAY
DEADT
INTYL
TIMES
DUMMY
PO
ACOTH
PREDL
INIWT

-| RESOL
PH
OBNUC
0BFRO
OBSET
RGAIN
SCANS
SLYNT
SPINNING
TEMP

1H Line

T 0D D L © 0000 OO €0
MO DU F M —'D @ od
VOOOLOBONWOOOST ST T

[=3
<
w0

i
—_ oM
MEOS o
[N NN

12

98’

W |

|

7370 073 0 0 3 193 M3 07 3 661 03073 005 63 004 63 73 £ 0 00 N1 8 044 O 000 s s 90 s ot et o s o

N

B R U U U 4

670°2 ——
L[V J—

620°C ——

66172 —

2.1

-

1€9°¢ e

¢589°¢2

889°¢ —

ppm

2.65 2.60

2.70

Illl{llllll‘llll!ll

o
S
LY

£.75

N TI00 17 e

B

3.85

J\jUMhUnUm\J'UMJU%\L

3.95

IIIIIIIIIXIEIIIITIII\I

4.00

.

£0°5

|

w

S21



1H Line

LoadingF10. nmdata

1H Line
1 onon

F1leName
Comment
SliceHistory
EXMODE

16384 points
5000 Hz
46.0 usec
58.7 usec
100.0 usec

163284 points
16000.0 Hz

POINT
SAMPO
FREGU
FILTR
DELAY
DEADT
INTVL

32 times

ITMES
DUMMY

1 times

5.3616 sec
1638.3999 msec

G.01000 msec
1000.0000 msec
0.61 Hz
2.63 usec
500.00 MHz
162167 .63 Hz
17

H

1

ACQTH
PREDL
INIWT
HESOL
PHi

0BNUC
UBFRO
OBSET
HGAIN

32 times

STANS

SLYNT

SPINNING
TEMP

(500 MHz, CDCl5)

Do

96 01

L —
'

U
0
Y
Q

f

) 071 6T £ 07 071 070 00 O © P s s s e o s ot ot s ot s ot et

R R R R T G L T e e R T Rae R Ras

P P P P T T

|

~

@O

=i

Ay

pom)

o

w

I

T _F ]

ARN

.20

210 ppm)

|

T

2.15
2

08’
EER’
arg’

fas:]
998

189
PGB

m oM oM

J\u bl A/\I\MU

I

Sl18°
126
9e6
Gré

m Mmoo ™

G696
56
vBE
L56

M o om

V10
810’

™
R
A W

p—

X

ppm

450 445  4.gpn

4.55

4.6¢

T T T T T T T T
1 | [ l l

T T T

. J"\__.J#_ Y '\Ju

NN

—

e

e

NIEN N

y8E
1or

Gog’
€8S’

[T

3. %hpm

3.4

1 I TTTT ] TTTT ] TTTT ]

S22



DA ZHW §TD
€2
SWIO |

ougd

Sauly 0HGt

0
Jjash {3°cg
ZH 06091291
ZHA 007005
HE ¢
a2 :
ZH 00°856421
ZHH 597527
¥xL
338N 008
ZH £6° 1
335w 000070001
858 (001079
IS 278575k
335 pySr 2
sauty |
sawty KOsl
3350 £EE
93sn (°gl
3350 €€l
ZH 000S1
2H 0°0EONE
sjuiod yRET
sjured pBESL

uig

aulT HE
e1epau- gl butpesy

il
ONINNEdS
INATS

SNYJS

SNaHI
Mt
13841
i E ]
JOKHT
NIV
13580
04480
a0

[Md
gkl
IMINT
T03d
RIEBWY

AM10d

00043
AIBIStHINTS
Juawwen
auena (14

0002 G4 21 Er v dag uon © ajeq

FR0
§0°LT
LE81
6262
65°¢F
96" L9
186
BPEL
L9
00 2T
62

y6ECT
30074
66421
o6 B2l

BL1IT

05 LET

Ul HI

S23




1H Line

3 0N oW
1] A i v (%]
s E =S .ispifoses v o £
g £ Sepp8BESSEEEELE 52 g
. ZFO82NCN-SR2IER SR N oW 2
£ %, BBsBemg” 833833 27 & g
s 25 g7 Lag3gT B2 o ©
& 8z g e°g . & g g
5 e .. =
f=]
g v
2 oz
b5 S
£ g w
m’ ﬁgg“gu CE9REREJuy = SELE @ r—g
z BELS =EETI554E 2 2Fhs 2 23s
8 L85G8 EFLUHBZEC=aRES BEBE 3 35
0 5
000°0 =
i Sre
. e =
. w0 \ }
. 680 \
: SL
. £0°2Y \ﬁ
) 82y
: 50°1 "
: 003
; —= \
X &
. o
‘ e
. orE C orE
. 00r'E — .~ \
. BiPE —— [
) 95y '€ C vy
. blpE — C \
. n —
. €16 —— e ¥
. BEGE —— r 20°1
. r 96'02
) M w 10°2
) = 5
: FE
. 20'1 - &
9E5°E i <
6°'€ aer -
P96 € . C —
06 %0 - § -
GL6'E . [« o
€86°€ Zgg: < —
166 - C C
€12y L C
132y C C
pOE ¥ = 00°7 —e .|
L2y e -~ oo “
097 ¥ - Bh3' — e
S8y b 0’y —— - g2 — C
8IS b car'y E oo O~
sy g5y | S -
sy — L C
2% L C =
082 L [ o
62 L C ~
80€° L L |
82€ ¢
g€t ¢ .
bhes 0eR _/
L —— N
198

S24



(DA ZHN $TD
sg

7492 : dndl
H £} : ININNIJS
£007 - LNATS
Sawly 0541 : SNVIS
0 : SN
3350 )68 N Mt [
0y 091eal - 135H]
ZHN 06005 : iR
HE : Jrmdl
62 : NIVOH
ZH 007856421 - 13560
THA 597621 : 04460
uEL NG
BEL N : et
ZH €871 : 10S3
2950 0006 0001 IMINL |
3 GOB10°4 M 034
8% 2/86°GRG - Wl02¥ .
I3S PGk 2 : e
sawty | : KA
sauwly 0G/] : SHIL
RGN EUEL : JAINT
980 g : 1432
e bet Wl BB B dsuesEy 555 58 gz as g afys = R e
ZH 006GT : HUW 4 Lo & 2LEVRERY goe aw @ o alio - s ¢
H 0°GEO0E : 634 X1 S WDELEGEON G w© m IR~ e} e .Fﬁc..:h “.m @ .nfu -,ﬂ‘\.
Syututd pgeg) : OcvS
sjulod pgegi : tN10d
wiy JA0HA3
KIBISHATL[S
3ul HI QUETH i)
EIepwi (1] burpeut SWEHALL 4

Unz Gy ¥ Bl oL by pan T aeQ

Ul H

S25




iH Line

16384 points

16384 points
10000.0 Hz

5000 Hz

: R38 nmdata
1H Line

wed Oct 25 1G 1% 20 2000
oonhon

Date :

F i1eName
Comment
SliceHistory
EXMODE
POINT
SAMPO
FREQU
FILTR
DELAY
DEADT

1 times

5 3616 sec

32 times
1638.3994 msec

40.0 usec
58.7 usec
100.0 usec
(.01000 msec
1000.0000 msec
0.61 Hz
2.63 usec

INTVL
TIMES
DUMMY
ACGTM
PREOL
INIWT
RESOL
PWi

500.00 MHz
21

162167 .63 Hz

1H

OBNUC
0BFRQ
0BSET
AGAIN

32 times

SCANS

SLYNT
SPINNING
TEMP

(500 MHz, CDCl5)

N (o

60°0

SvEE —

gev' e —
Svr'€

9tS'E

G686 —

S0°1

L

ppm

3.3

340

el
LET
6pl

ouou ey

Q1€

Y

144

965
023

£vg
16972

oo oucueg

6

PP P PSP P S D T T T TR 09 160 M D 00 013 00 00 67 67107 (M (0 01 07 0% 03 00 041U 00 T 6L TU 040U 0L O TU U 1 9 vmt ot vt ot vt ot 9 vd ot v vt ot e o ot ot ot ot ot O

06101

08y ——

gy ¥ ——

b

ey y

0071

4.40 4.35 4.30 4p@ﬂ

4.45

I TTTT | TTTT I TT T ] LR ] BRI !

0

>

201

npm)

0.0

7.5

10.0

S26




)0

Y
i)

0

us
&

18

Sat Sep 9

times

1
%.3616 sec

32 times
1634.3999 mzec

16384 points
16384 points
10000 .0 Hz
5000 Hz
40.0 usec
58.7 uset
100.0 usec
0.01000 msec
0.61 Hz

LoadingF10.rmdata
1000.0000 msec

1H Line
oonon

Filetane
Comment
SliceHistory
E/MODE

2.63 usec

tH

500.00 MHz
162167.63 Hz
24
32 times

<,

CAN
SLVYNT
SPINNTING
TEMP

1H Line

[ENN

ﬁ

iR iTowi

hasolh,

@
=
]

3.90 3.85 3.80 ppm

3.85

IIIIIIIIIIlIlIIIILIIIIIW

.00

i

4.500 4.475 4.450

4.525

1II‘I[KI[\|I\NIIIII\III

e

o 1 o B o T e e e = =T <% T T ST <X T A1) 00 00 €1 T3 (T3 £ € €03 73 075 013 17 1T €73 73 €03 €3 75 003 15 0% £ 173 (U1 653 01 €U FU 0 03 1 1 ks ot ot 7t vt mt o vt e r i e e e i e s e e O D O O S

B5'FI

£6°0
80

BT
S

£€0°7

801

837

[N

ste

27

(500 MHz, CDCl)

15,00

.J_]‘}‘u s S

‘"A,u‘__m_x«__,J\MLﬁM u"‘}'}\‘,/

J,JM._J__ML___MJJ




el ] iy ] i el
T NN SN NN SR S S S T ! (I ST WS PR B I ! [ S B
i 3 et 0 i . ' ;, _ !
i
G ZHN $T1) {
y _oug
2042 3L
H Y : ININNIGS
€703 - INATS
S3uL O0GE : SNYIS
0 : SN 1
350 (' GR . Mt 1
2H 007091291 - 13541
ZHA 007005 : [T
HE X N1
82 : N1VOY
2H 0085627 ¢ 13580
ZHA 697621 : 04480
kLS IR0
3350 09'g : TMd
2 £9°Y : W0
235U 0000060 : IMINT
2350 00010°H ! 103u4d
WS 2/85°GKG HEBOY
235 ppGE'2 : Od
SaWTY | : AWNNG
s3ul} oGl : SMIL
295N £°EE : AINT
u SN : : — el et ot
B e SEY N BE BEEEERSSLS 22 B IHIIB = B &
24 0005! : LIye Gom 2 Y BRTEFRBINBHN T8 ¥ BIgW I i s i 3
 0°0E00E - GE] 0 =
sjuted pgegl : OdhvS
" sjutod peEY] : 1HI0d
: uig 30043
KJ0315EH3ITIS
Ul HT : JuleEwo)
elepuy’ Q1 jbutpeo)” : aweNa[ ty
0002 82 €5 5t 9 025 pan : dieq

aul HI

S28




S29

il 9 o v 5 o
_ 1 1 1 w | 1 | _ [ ] Il _ 1
R AR (A .
DA ZHN 008)
82
— T r —— - - — - P -
1 w \\s -e o o o - ™ = \3.1 n
- ga 2 =5 g g g = 3 g g5 z
W & W o b=4 L] Jd « =
y 3
&
& wdd -y Sy 9
______r______
SL?\«L
— ]
=1 n
g 8
| ] || ot e
xf A ENEEE
PN ~ =
™ Il ~ 5 & 5 &
— mnno I — ~ N =}
N ~ ~J w
at N~ @O
v : dH3L - . .
2 £ : ININNIGS A L z
€100 INATS g 0e z'E vE sl ciaaliaaa iy =
sawey 2¢ : SNY3S - _ J 1 _ L1 { _
[ : NIV \ ,
ZH £9°/91291 13380
ZHA 00”005 : 84180 o o oo
HE 2MNG0 i i bidi
2350 €9°2 : {Md Bg
7H 19°0 o 053
2asw 0000° 0001 ° LKINI
W|SU QOTO0 J034d x f \ f
1354 BHGE BEIT - W10V
35 919£°5 : d nar wo
sawny | : AWNQ 28 ety
S3uly gt : SIHIL == ==
235N 0° 001 : TAINT
Jasn /°gG : 10Y30
3350 (" OF : Av130
ZH 000G : uild
2H 0700001 no344
sjurod pgeay : 0dhyS
sjutod yBEQL : INIOd .
NS
uoy 300Wx3
AJDISIHABIS
UL HI Juawwoy
ejepuu- Q] fbutpec aweNart 3 oo L e S S~~~ O3
0002 €2 €€ 21 6 035105 : 3jeq 83 g4 BuBlErEEaaTRIER




wrird 0 2 14 9 Y

ELT Y PO T T I

T - Va \\l\. - — - e Yalds 7
1 L - ny - @ ) I o e ~
IS : : ! ¢ !
) . wm ~ nN o }=4 e =3 =4 -4 06 (=3
o 8 o N LN TR S @ &3 < & @ &
@. o I i w
& Iy
J
N

39'ce : oH3L
)1 : ININNIJS
€700 - INATS

S3awly 2g : SNYJS
74 : NIV3Y

ZH £9°/91291 13580

ZHW 00005 . 04460

HI JNNG0

33sn €9°¢ - INd
4 19°0 : 70534
33asw 0000°000T - 1MINI
Jasu 00010°0 : 034d
J3sw GBBE BESI - WLOJY
385 919E°§ : 0d
sawty | : ARKNG
Sauty e : S3IHIL
3350 07001 : TAINT
Jasn /'8 . 10v30
3380 0°0F : AV
ZH 0005 - 41714

ZH 0°00001 H [(GEE]
sjutod pBEST : OdWyS
sjutod pgeEgl : IN10d
uoy 300Wx3

: AJOISTHIDI[S

SUTT HT JUSU0Y
ejepuu- Q] 46urpeoy uWeNaft 4

H00¢ €2°02°G1 8 130 uns : AleQ

S30




i fits not il 007

DA ZHN §T1)
e

2682 : e T T
M el : oNINNIGS 290 02 2 o GE o L
ET02 ¢ INATS ,
sawl) g2 : SNY3S
0 : SN]
2350 0°G9 : ¥dddl
ZH 00091293 LI5HT
THH 06006 : 0441
HI @ INNGT
62 : NIV
2H 0085621 13580
ZHK G9°62] : 84480
2T NGO
335N 00°8 : I#d
24 £8°1 : oM g 3 a = 4
2asW 0000° 0001 : LMINI _ _ _ \_ x _ 9% it § 3 a8 3
3358 000I00 ¢ I03ud Y= 4 k: x e
e 2BG NG Mo B5 B ¥ 8 2K YEessd &
I35 pySE” : s c b It
sowty | : wwna| 28 R 8 S 2¢ YEsokd &
Saul) 0oouont : SHIL
23%n €EL : TAINI
J95A 9] : 10v30
3380 £°E1 : AYTX
ZH 00041 : H114
TH 0°0E00E - no4
ﬂ._sm vBES] : OV
sjutod yBEgl : N10d ~
%
wig ! 3008X3 NS
AJDISIHADLLS
UL HE - UL
eumug_.nmwmc_cmo._‘ : SWENSLT S
BEY RYLBLRELLLELS el & NRNEREERE & S
0002 07 90 91 & 190 Utk - 31RQ P43 8BURURSENIBSS g= I= rwam@aD ia i

aut Hi

S31




U e
el 2 v 5 5 “
I S R B ;fi[\lr[r.[gi\ll | I i | RS ER 1 -
J e - o . R - x
DA ZHW 008) 3
ve
H - - — T et - — — - C\
5 = =3 - - N =] — I- - .‘(. -ﬂw —
o o 500 o 88 e s @ = ™~
@ i
A
w
@
= &
.n.
3622 dn3)
IH 1T ININNIGS
€120 INATS
[3Wy ¥9 SNYOS
(2 N1VIH
7 E3 /91231 13580
ZHW 007005 BY 480
HE INNEO
3350 €972 IMd
7H (970 053
235w 0000 0001 IMINT
33sw gooto 0 1035d
3350 BHBE BT WLODY
73S 938¢ 6 0d
Sauty | AWRNQ
Sa6T 9 SIIL ,
2350 07001 TAIN] A
A0 (g5 Qv 40 _
238N 00 INAE]
76 0005 HIT 4
7H ) 00001 no3y3
suiod pgEgs Odny5
siutnd peeygl IN1Od
Loy JO0WX3 = [ s w ,‘LLw.LLﬂl‘F/_/_./_./H,i .Smb
A Hp A -~
e1epud(f Jbuipeoy JWEN3 |t 4
0502 12 20 02 [2 035 pam - 3iv

qulT HI

S32



1H Line

Sal Oct 7 19:52: 05 2000

Date :

.LoadingFID.nmdata

: 1H Line

FileName
Comment

16384 points
16384 points
10000.0 Hz
40.0 usec
58.7 usec

5000 Hz

SliceHistory

EXMODE
POINT
SAMPO
FREGU

100.0 usec

1 times

5.3616 sec

32 times
1638.3999 msec

0.01000 msec

1000.0000 msec
0.61 Hz

2.63 usec

H

|

500.00 MHz
162167.63 Hz
25

32 times

SCANS

. CDCL3

SLWNT
SPINNING
TEMP

35
(500 MHz, CDCls)

oo
[ng=]
Lo
oo

Y]
(=1
3]

S e e B L T [ P pUb gl S DV UL PR PSS

~r
[r=3
Irs]
T T

1E'S

BC

i |

eIl

18°1
668°1

[7i1
[2: -0

8ro'e

GG
0922

cgr'e

I

1140
18y L
ELy'L
BrS L
298" L
8L6°L

ero'g
1808 ——

e

lI'E\

18r°y
g8r 'y

404
885'v

T

llrlf[ll

Bom

4.5

4.6

|

V) \

pan|

9.9

001
LSS

5.6

il]ll]TllTT

_

ShEl

R

g=
o
o0

e

pom

S33




wel Oct 11 20759 29 2000

Date :

© R43A nmdata

FileName
Comment

1 times

5.3616 sec

32 times
1638.3999 msec

58.7 usec

16384 points
16384 points
5000 Hez
40.0 usec
100.0 usec

10000.0 Hz

oonon

SliceHistory
£XMODE

FILTR

DELAY

DEADT

TIMES

DUMMY

ACOTM

PREDL

INIWI

0 01000 msec
1000.0000 msec

0.61 Hz
2 63 usec
500 00 MHz
162167 .63 Hz
24
32 times
H
4C

H

1

: CDCL3

RESOL
08NUC
0BFRQ
0BSET
RGAIN
SCANS
SLYNT
SPINNING
TEMP

(500 MHz, CDCls)

D 07 09 (7 (U OV EU CU CU CU CU EU 00 i 1 et ot 9t 1t 1t 1t 4t 7t ot vt 74 1 5 4 ot s s b vt T T A T et et O D O DD

8.2

G661 —
600¢ —

2ede —

2.000 1.@pA

T I TTT II TTTT |1

2.025

¢80 €
EITE

3.05ppm)

({083

\]I TTTT II I

3.10

€L5E —
S8 —

ppm

IEp°2
9y 2
ave
006 ¢

385

19
T

ppm

TT‘IW'TT_T_TW_TW'IT_T_F
3.50

e

28y 'L

656

IeY' L —

N

885 L —

= 29 6
e €9 G

5.60 ppm

TTTT I rTTT ‘ L
5.65

86°0

et

G0t

001

TR

-

2s0
vS0
80

il

8

B 05

8

I T | TTT1T

10

ﬁ(

20°€E
\‘

02 N




