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General.
All reactions were carried out under a nitrogen atmosphere. Common solvents

were purified before use. Tetrahydrofuran (THF) and diethyl ether (Et,O) were purified
by distillation from sodium-benzophenone ketyl. Dichloromethane (CH,Cl,), N,N-
dimethylformamide (DMF), acetonitrile (MeCN) and benzene were distilled from
calcium hydride. Methanol (MeOH) was distilled from magnesium. All reagents used
were reagent grade and purified where necessary. Reactions were monitored by thin
layer chromatography (TLC) using 250 pm Baker precoated silica gel (230-400 mesh).
Carbon and proton NMR spectra were recorded on 400 MHz spectrometer. 'H NMR
chemical shifts are reported as & values (ppm) relative to internal tetramethylsilane or
residual CHCI; (7.26) in CDCl;. °C NMR chemical shifts are reported as & values (ppm)
relative to residual CHCl; (77.0) in CDCly. Peak multiplicities in 'H NMR are
abbreviated as s (singlet), d (doublet), m (multiplet), sep (septet), td (triplet of doublets)

and/or br (broad). Infrared spectra (IR) were recorded in reciprocal centimeters (cm™).

3-Chloromethyl-5,8-dimethoxy-naphthalen-1-ol (6).

To a solution of triphenylphosphine (2.1 g, 8 mmol) in 10 mL THF was added 3 mL of
CCly. The reaction mixture was stirred for 10 min and alcohol 5 (930 mg, 4 mmol) was
introduced as a solid. The resulting solution was refluxed for 2 h, then diluted with water
(50 mL). The product was extracted with EtOAc and washed twice with water. The
combined aqueous layers were back extracted once with EtOAc and the combined
organics were dried over Na,SO4 and concentrated in vacuo. Purification by pre-

absorbed silica gel chromatography (4:1 hexanes:EtOAc) yielded 950 mg (95 %) of 6 as
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a white solid; mp= 136-137 °C. 'H NMR (400 MHz, CDCls) & 9.48 (s, 1H), 7.71 (s, 1H),
6.95 (s, 1H), 6.69 (d, J = 8 Hz, 1H), 6.66 (d, J = 8 Hz, 1H), 4.67 (s, 2H), 4.01 (s, 3H),
3.94 (s, 3H). “C NMR (100 MHz, CDCls) & 155, 150.2, 149.9, 136.4, 128.1, 115.4,
1129, 111.3, 104.1, 103.7, 56.3, 55.7, 46.8. IR (thin film) 3360, 1617, 1519, 1455,
1390, 1287, 1251, 1183, 1096, 1054, 809, 707, 605 cm”'. LRMS (EI) calcd for
Ci3Hi5°ClO; (MY): 252, found: 252. Anal. Caled. for C3H;5ClOs: C, 61.79; H, 5.19.

Found: C, 61.67; H, 5.18.

(4-Hydroxy-5,8-dimethoxy-naphthalen-2-yl)-acetic acid methyl ester (7).

A flask, containing benzyl chloride 6 (923 mg, 3.65 mmol), PdCl,(PPhs), (130 mg, 0.18
mmol) and potassium carbonate (530 mg, 3.83 mmol) was evacuated and then filled with
carbon monoxide. By means of syringe MeOH (5mL) and THF (10mL) were added and
the mixture was stirred under carbon monoxide for 24 h. Then the reaction mixture was
diluted with H,O (50 mL). The product was extracted with EtOAc and washed twice
with water. The aqueous layers were extracted once with EtOAc and the combined
organics were dried over Na,SO4 and concentrated in vacuo. Purification by pre-
absorbed silica gel chromatography (4:1 hexanes:EtOAc) yielded 870 mg (87 %) of 7 as
a yellow solid; mp= 91-92 °C. 'H NMR (400 MHz, CDCl3) 8 9. 44 (s, 1H), 7.60 (s, 1H),
6.86 (s, 1H), 6.64 (s, 2H), 3.99 (s, 3H), 3.92 (s, 3H), 3.71 (s, 2H), 3.69 (s, 3H). *C NMR
(100 MHz, CDCls) & 171.7, 154.5, 149.7, 133, 128, 114.4, 113.2, 112.2, 103.2, 103.1,
55.9, 554, 51.8, 41.4. IR (thin film) 3376, 2950, 2841, 1738, 1637, 1615, 1519, 1454,

1393, 1336, 1305, 1250, 1180, 1157, 1126, 1091, 1055, 1016, 971, 801, 726 cm™.
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LRMS (EI) caled for CsH;s0s (M"): 276, found: 276. Anal. Caled. for C;sH;40s: C,

65.21; H, 5.84. Found: C, 65.08; H, 5.78.

(4-Hydroxy-3-iodo-5,8-dimethoxy-naphthalen-2-yl)-acetic acid methyl ester (8).

To a solution of ester 7 (860 mg, 3.11 mmol) in CH,Cl, (125 mL) at room temperature
was added iodine (1.58 g, 6.23 mmol) followed by morpholine (760 mg, 9.33 mmol).
The reaction mixture was stirred for 15 min and then quenched with 10% Na,S,0;
solution. Organic layer was separated and washed once with water. The aqueous layers
were extracted once with EtOAc and the combined organics were dried over Na,SO4 and
concentrated in vacuo. Purification by pre-absorbed silica gel chromatography (4:1
hexanes:EtOAc) gave 950 mg (76 %) 8 as a yellow solid; mp= 147-148 °C. 'H NMR
(400 MHz, CDCl3) 6 10.55 (s, 1H), 7.68 (s, 1H), 6.70 (d, J = 8 Hz, 1H), 6.66 (d, J = 8
Hz, 1H), 4.00 (s, 3H), 3.98 (s, 2H), 3,92 (s, 3H), 3.72 (s, 3H). "*C NMR (100 MHz,
CDCl3) 6 171.6, 153.9, 150.3, 148.8, 136.3, 127.7, 115.3, 114.3, 87.1, 57.0, 56.0, 52.6,
47.2. IR (thin film) 3313, 2948, 2839, 1738, 1605, 1486, 1451, 1433, 1409, 1367, 1252,
1198, 1165, 1132, 1093, 1059, 726 cm™. LRMS (EI) calcd for C;sH;sI0s (M"): 401,

found: 401. Anal. Calcd. for C;5H;510s: C, 44.80; H, 3.76. Found: C, 45.66; H, 3.80.

(4-Acetoxy-3-iodo-5,8-dimethoxy-naphthalen-2-yl)-acetic acid methyl ester (9).

To a stirred solution of iodoester 8 (500 mg, 1.24 mmol) and N,N-dimethylaminopyridine
(30 mg, 0.24 mmol) in pyridine (2 mL) was added acetic anhydride (150 mg, 1.47 mmol)
at room temperature. The reaction mixture was stirred for 15 h and then diluted with 10

% HCI (20 mL). The product was extracted with EtOAc and washed twice with water.
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The aqueous layers were extracted once with EtOAc and the combined organics were
dried over Na,SO4 and concentrated in vacuo. Purified by silica gel chromatography (4:1
hexanes:EtOAc) gave 520 mg (95 %) of 9 as a yellow solid; m.p. 114-115 °C. 'H NMR
(400 MHz, CDCl3) 6 8.07 (s, 1H), 6.70 (d, J = 7 Hz, 1H), 6.67 (d, J = 7 Hz, 1H), 4.00 (s,
2H), 3.87 (s, 3H), 3.81 (s, 3H), 3.69 (s, 3H). ">C NMR (100 MHz, CDCl3) & 170.9,
168.9,149.2, 147.9, 146.9, 134.9, 131.5, 127.6, 121.8, 119.2, 107.0, 106.1, 105.0, 98.5,
56.7, 55.8, 52.3, 46.9, 21.1. IR (thin film) 2998, 2950, 2837, 1768, 1734, 1621, 1589,
1458, 14.33, 1411, 1368, 1344, 1301, 1264, 1192, 1135, 1096, 1054, 1010, 977, 911, 872,
807, 781, 729 cm™'. LRMS (EI) caled for Ci7H;7106 (M"): 444, found: 443. Anal. Calcd.

for C7H7105: C, 45.96; H, 3.86. Found: C, 47.40; H, 4.10.

3-(1-Acetoxy-5,8-dimethoxy-3-methoxycarbonylmethyl-naphthalen-2-yl)-propynoic
acid methyl ester (11).

To a solution of acetyl iodoester 9 (200 mg, 0.45 mmol) in acetonitrile (2 mL) and
triethylamine (2 mL) was added PdCl,(PPh;), (31 mg, 0.045 mmol) and Cul (26 mg,
0.135mmol). 3,3,3-triethoxy-1-propyne (10) (93 mg, 0.54 mmol) was added and the
mixture was heated to reflux. After refluxing for 14 hours, the reaction mixture was
diluted with EtOAc and washed twice with H,O. The aqueous layers were extracted once
with EtOAc. The combined organics were dried over Na,SO4 and concentrated in vacuo.
The crude material was then dissolved in 2 mL of MeOH and p-toluenesulfonic acid (170
mg, 0.9 mmol) was added. After stirring for twenty-four hours at room temperature, the
reaction mixture was diluted with EtOAc and washed twice with H,O. The aqueous

layers were extracted once with EtOAc and the combined organics were dried over
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Na,SO4.  Concentration in vacuo, followed by silica gel chromatography (4:1
hexanes:EtOAc) gave 110 mg (61 %) of diester 11 as a solid; mp=141-142 °C . 'H NMR
(400 MHz, CDCl3) 8 8.03 (s, 1H), 7.72 (d, J = 8 Hz, 1H), 6.68 (d, J = 8 Hz, 1H), 3.94
(br. s, 2H), 3.86 (s, 3H), 3.81 (s, 3H), 3,71 (s, 3H), 2.41 (s, 3H). *C NMR (100 MHz,
CDCl;) & 171.3, 169.6, 154.5, 151.7, 149.5, 133.4, 128.7, 121.7, 119.0, 113.3, 107.2,
89.0, 80.8, 56.9, 56.2, 53.1, 52.6, 40.1, 21.0. IR (thin film) 3000, 2953, 2840, 2216,
1770, 1738, 1712, 1602, 1463, 1355, 1265, 1206, 1110, 1055 cm™. LRMS (EI) calcd for
C,1H005 (M"): 400, found: 400. Anal. Calcd. for C,;H»0Os: C, 63.00; H, 5.03. Found: C,

62.72; H, 5.06.

9-Acetoxy-3,5,8-trimethoxy-1-methyl-anthracene-2-carboxylic acid methyl ester
(12).

To a ice-cooled stirred suspension of Cul (119 mg, 0.627 mmol) in THF (2 mL) was
added 1.6 M ether solution of MeLi (0.78 mL, 1.255 mmol). This was stirred for 10 min,
then solution of diester 11 (200 mg, 0.502 mmol) in THF (4 mL) was introduced via
cannulation. The reaction mixture was allowed to warm up to room temperature and then
stirred overnight. Then it was quenched with 10 % HCI and the product was extracted
with EtOAc. Organic layer was washed twice with water and aqueous solutions were
extracted once more with EtOAc. The combined organics were dried over Na,SO4 and
concentrated in vacuo. The crude yellow product (160 mg, 84 % crude yield) was used in
the next step without purification. To a solution of crude phenol (160 mg, 0.41 mmol) in
2 mL DMF at room temperature was added K,CO; (160 mg, 1.16 mmol) followed by

Mel (0.05 mL, 0.8 mmol). Resulting suspension was stirred overnight, then was diluted
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with water and the product was extracted with EtOAc and washed twice with water. The
aqueous layers were extracted once with EtOAc and the combined organics were dried
over Na,SO4 and concentrated in vacuo. Silica gel chromatography (CH,Cl,) yielded
120 mg (60 % two steps) of 12 as a yellow solid; mp=227-228 °C. 'H NMR (400 MHz,
CDCl;3) 0 8.55 (s, 1H), 7.11 (s, 1H), 6.60 (d, J = 8 Hz, 1H), 6.56 (d, J = 8 Hz, 1H), 4.08
(s, 3H), 3.97 (s, 3H), 3.95 (s, 3H), 3.90 (s, 3H), 2.92 (s, 3H), 2.45 (s, 3H). C NMR (100
MHz, CDCls) 0 170.2, 168.8, 153.3, 149.2, 148.9, 138.4, 130.6, 127.4, 121.3, 118.1,
117.1, 115.5, 104.0, 102.1, 56.9, 56.4, 55.8, 52.7, 25.9, 21.8. IR (thin film) cm™ 2950,
1760, 1728, 1661, 1611, 1456, 1350, 1322, 1261, 1199, 1020. LRMS (EI) calcd for
CH,,07 (M1): 398, found: 398. Anal. Calcd. for C,,H»,07: C, 66.32; H, 5.57. Found: C,

63.83; H, 5.52.

9-Acetoxy-3-methoxy-1-methyl-5,8-dioxo-5,8-dihydro-anthracene-2-carboxylic acid
methyl ester ( 13).

A solution of ceric ammonium nitrate (83 mg, 0.15 mmol) in 0.5 mL of water was added,
with a vigorous stirring to a solution of 12 (30 mg, 0.075 mmol) in 2 mL of acetonitrile
over a period of 5 min. A transient blue-black color was observed after each addition.
The mixture was stirred overnight and then diluted with water (20 mL). The product was
extracted with EtOAc and washed twice with water. The aqueous layers were extracted
once with EtOAc and the combined organics were dried over Na,SO4 and concentrated in
vacuo. Purification by silica gel chromatography (4:1 hexanes:EtOAc) gave 17 mg (63
%) of acetyl quinone as a yellow solid; mp= 223-224 °C. "H NMR (400 MHz, CDCl;) &

8.35 (s, 1H), 7.21 (s, 1H), 6.97 (d, J = 10 Hz, 1H), 6.89 (d, J = 10 Hz, 1H), 4.10 (s, 3H),
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4.00 (s, 3H), 2.90 (s, 3H), 2.56 (s, 3H). "*C NMR (100 MHz, CDCl;) & 183.9, 183.3,
169.5, 167.2, 156.7, 150, 142.1, 141.5, 138.2, 135.4, 129.5, 124.3, 123.8, 119.8, 119, 117,
56.7, 53.1, 25.3, 22.1. IR (thin film) 2953, 2854, 1767, 1732, 1678, 1663, 1589, 1413,
1278, 1256, 1220, 1177, 1128, 1103, 1084, 1012, 862 cm'. LRMS (EI) calcd for
CyoH607 (M+): 368, found: 368. Anal. Calcd. for C,0H;c07: C, 65.22; H, 4.38. Found: C,

65.74; H, 4.02.

9-Hydroxy-3-methoxy-1-methyl-5,8-dioxo-5,8-dihydro-anthracene-2-carboxylic acid
methyl ester (14).

A solution of acetyl quinone 13 (8 mg, 0.021 mmol) in 2 mL of acetone and 2 mL of 3M
HCI was refluxed for 1 h. The reaction mixture was then diluted with water and the
product was extracted with EtOAc and washed twice with water. The aqueous layers
were extracted once with EtOAc and the combined organics were dried over Na,SO4 and
concentrated in vacuo. Purification by silica gel chromatography (4:1 hexanes:EtOAc)
yielded 5 mg (70 %) of 13 as a red solid; mp=207-208. 'H NMR (400 MHz, CDCl;) &
14.88 (s, 1H), 7.85 (s, 1H), 7.07 (d, J = 10 Hz, 1H), 6.94 (d, J = 10 Hz, 1H), 4.05 (s,
3H), 3.99 (s, 3H), 3.03 (s, 3H). *C NMR (100 MHz, CDCl5) & 188.4, 184.0, 167.5,
167.0, 157.8, 145.1, 140.5, 140.2, 136.2, 128.4, 121.0, 119.8, 118.6, 117.5, 108.1, 56.5,
53.1,25.9. IR (thin film) 3335, 2922, 2850, 1732, 1667, 1589, 1463, 1357, 1341, 1260,
1215, 1100, 805 cm’'. LRMS (EI) caled for C;gH 406 (M+): 326, found: 326. Anal.

Calcd. for C;gH40¢: C, 66.26; H, 4.32;. Found: C, 59.35; H, 6.50.
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2-DK-68: Benzyl chloride
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—— B87.178
77.822
77.505
77.186
57.037
56.099

—— 52.601

———— 47.296

s
N

.

un [=3X=TNqV} n ~ o~ ~ oy
w o = M [s0] o o~ w o
=3 w oy M [s2] ~ am  m
g - m oo © ~ oY <Y
= o3 st & oo 22
OMe OH
[
COOMe
OMe
|
' Z L _* f
S S
ppm 180 160 140 120 100

Current Data Parameters

NAME 2-DK-87-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20030709
Time 10.25
INSTRUM spect
PROBHD 5 mm BBO BB-
PULPROG zgpg30
0 65536
SOLVENT CDC13
NS 373
Ds 0
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 1024
DW 19.900 usec
DE 6.00 usec
TE 300.0 K
b1 2.00000000 sec
di1 0.03000000 sec
d12 0.00002000 sec
CHANNEL f1
NUC1 13C
P1 8.30 usec
PL1 -3.00 0B
SFO1 100.6237958 MHz
CHANNEL f2
CPOPRG2 waltz16
Nuc2 1H
pcpPo2 80.00 usec
pL2 0.00 o8
PL12 18.00 0B
PL13 18.00 dB
SF02 400. 1316005 MHz

F2 - Processing parameters

S1

32768
100.6127290 MHz
no
[
0.00 Hz
0
1.40

10 NMR plot parameters

X
Fip
F1
Fep
F2
PPMCM
HZCM

20.00 cm
201.215 ppm
20244.78 Hz
3.458 ppm
347.92 Hz

G.88784 ppm/cm

994.84283 Hz/cm
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Current Data Parameters

NAME 2-DK-96
Q SR BIBSH | 3 EXPNO 2
£ g 5 3 Bzrgg g g PROCNO _
a o w0 o o O o 5 < 0
@ © T T moOm o (3] F2 - Acquisition Parameters
Date_ 20030710
Time 13.31
INSTRUM spect
PROBHD 5 mm BBO BB-
PULPROG 2930
0 65536
SOLVENT cocl13
NS 8
DS 0
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
OMe OAc R 5.5
D 60.400 usec
_ DE 6.00 usec
TE 300.0 K
D1 3.00000000 sec
COOMe
============ CHANNEL f1 ========:
NUC1 1H
O_/\_m P1 12.50 usec
pLL 0.00 d8
- SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300104 MHz
WOW no
558 0
LB 0.00 Hz
B 0
PC 1.00
10 NMR plot parameters
fr P X 20.00 cm
4 A FiP 10.071 ppm
£1 4029.81 Hz
I Fap -0.013 ppm
\ F2 -5.38 Hz
m 9 o EIE S PPMCM 0.50423 ppm/cm
g 5 A% 23 wi S HZCM 201.75329 Hz/cm
= o oV —jr~|m ™
B L S R R R
ppm 8 6 4 2
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=
g
g
E=
g = m . . . Current Data P
. o o . ) a Parameters
.w % W =8 =2 W % rﬁm m M._ 2 M . M % © ®n o o NAME 2-DK-96-13C
: 58 5BE 5 3383 EF3 88 RE8E 2 e :
D @ ” mm G MJ' N a m s 9 o > ™ 3 PROCNO 1
> £ ¥IT % NEZ 58S REER OBBES &
Y]
0 O W , F2 - Acquisition Parameters
E 3 Date_ 20030710
5 Time 13.47
22 i INSTRUM ‘
£ = spect
£ PROBHO 5 mm BBO BB-
A Al. wc%xon 29pg30
D 65536
: .m SOLVENT €Dc13
an ﬁVUJ mm 145
2 SKH o
S 25125.629 Hz
.U|. m OMe OAG FIDRES 0.383387 He !
n AB 1.3042164 sec
n R6
: : _ 1625.5
C : mm 19.900 usec
: 6.00 usec
TE
: 300.0 K
m a OOO_/\_Q 01 2.00000000 sec
d T 1381 0.03000000 sec
n z O—/\_ d12 0.00002000 sec
h 0 m CHANNEL f1
: o 5%
| .30
.M-uv 2 PL1 -3.00 MWmn
g SFO1 g
p h 100.6237953 MHz
G ~—
= £ CHANNEL f2
n y mum_unmm waltz16
£ uc2 H
m Z PCPD2 B0.00 usec
g PL2 0.00 d8
2 PI
n L12 18.00 dB
w AL13 18.00 d8
vA : SFO2 400.1316005 MHz
,E F F2 - Processing parameters
: 2 §1 32768
wl) h SF 100.6127598 MHz
. 2 5 s
<= . o
: n Ww 0.00 Hz
B m PC 1 AW
.S I |1 L ﬁ |
w w ‘ 1D NMR plot parameters
n n { mu 20.00 cm
| 200.0
.1h1 ‘% _ | | | | | | | | | | | | | | . | F1 moHNM.MM Mws
ShE ppm 180 160 140 b0 i e d ch
ST 120 100 80 60 /S S 000 05
HZCM 1006.12762 Hz/cm
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ppm

Current Data Parameters

Kozhinov, Behar; “Extension of the Tandem Conjugate Addition-Dieckmann
Condensation: The Formal Synthesis of Tetracenomycin A;” (JO035341K)

NAME 2-DK-97
- <0 g = oY oo NmM Y EXPND 2
- [ss BN ea RN qViNss) T MO 0NN T N ™
o N-o® I S ] - PROCNO 1
3 AN o DB ~R b=
@ O Voo ™ Mmoo G @ o 2 F2 - Acquisition Parameters
) Date_ 20030714
‘ //4\ /%. \ 7 Time 14.22
INSTRUM spect
PROBHD 5 mm BBO BB-
PULPROG 2930
0] 65536
SOLVENT coc13
NS 16
b 0
SHH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
AG 57
OMe OAc = COOMe W 60.400 usec
= DE 6.00 usec
TE 300.0 K
01 1.00000000 sec
COOMe
sesm===css=c CHANNEL fi ==s=====:
NUCH 1H
OMe P 12.50 usec
PL1 0.00 68
SFO1 400, 1324710 MHz
F2 - Processing parameters
s1 32768
SF 400.1300099 MHz
HOW no
558 0
[ 8 0.00 Hz
68 0
. PC 1.00
10 NMR plot parameters
k f cx 20.00 cm
— A e —— F1p 10.000 ppm
F1 4001.30 Hz
i x | Fop 0.000 ppm
\ F2 0.00 Hz
[=3 “Mﬂ % o %/ PPMCM 0.50000 ppm/cm
8 S =1 3| HZCH 20006500 Hz/cm
- WE, H ™ ﬁ.i
|
R R R L o TR A IS A
8 7 6 5 4 3 2 1
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Current Data Parameters

NAME 2-DK-97-13C
o om T T DO T @ N OWo N O WE o O o0 o ~ ~ EXPND 2
O 0 M = @oa O oY ©Mmo © MmMIT Ao OO0 M © o)}
I3 o - T oo oA JSWw 0o O VWO S D@ ~ © PROCNO 1
s s o < oo A ©® —® N © onNN~Nw© T T S V- I
~ © nwn 3T T MmN N oo m @~~~ 0 00 w0 ™ o F2 - Acgquisition Parameters
T TTTT T 7T 7T Date_ 20030714
A / Time 14.46
| INSTRUM spect
! ! ! PROBHD 5 mm BBO BB-
PULPROG z9pg30
0 65536
SOLVENT cDC13
NS 144
DS 0
SHH 25125.629 Hz
FIDRES 0.3833B7 Hz
AQ 1.3042164 sec
RG 8192
oW 13.900 usec
DE 6.00 usec
TE 300.0 K
01 2.00000000 sec
011 0.03000000 sec
OMe OAc \ COOMe a2 0.00002000 sec
= se==sczs==== CHANNEL i ====s=s====:
NUCt 13C
P1 8.30 usec
COOMe pL1 -3.00 dB
SFO1 100.6237959 MHz
OMe mamesceccsc CHANNEL f2 mmmssmessss
CPOPRG2 waltz16
NuCc2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PLi2 18.00 dB
PL13 18.00 dB
SFO2 400. 1316005 MHz
F2 - Processing parameters
S1 32768
SF 100.6127653 MHz
. NOW no
558 0
LB 0.00 Hz
| 68 0
| PC 1.40
N 10 NMR plot parameters
| A | o 20.00 cm
F1p 200.000 ppm
F1 20122.55 Hz
Fap 0.000 ppm
R L A A S L S E L F T T T F2 0.00 Hz
PPMCM 10.00000 ppn/cm
ppm 180 160 140 120 100 80 60 40 20 HzeH 100612762 Ha2/cm
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S19

=
m ~
K Current Data Parameters
.m — co o NAME 2-DK-109Me
- -
<t i 8 - 10 oB82ITB8 238 3 EXPNO 2
C 3 = ~t [o;] (e )] W D N~ US w oo W PROCNO 1
(D] a [Te} [Tel @D~ NO OO N W WD
=1 Vo a n a n o [=Ye I e I, W o)} oo o T
D o © ~ ©o o T MmMmMmMmmMmm Uy F2 -~ Acquisition Parameters
T O { Date_ 20030827
2O Time 15.13
c = INSTRUM spect
B PROBHD 5 mm B8O BB-
| R PULPROG 2930
35 4 ™ 65536 v
A A SOLVENT cDC13
NS 64
Q m DS 0
= Q SHH 8278.146 Hz
an 2 FIDRES 0.126314 Hz
= m AR 3.9584243 sec
m &) OMe OAc Me G 256
5 =1 COOMe W 60.400 usec
Q DE 6.00 usec
o % TE 300.0 K
m — OMe D1 1.00000000 sec
N
= | NUCH 1H
< = | P 12.50 usec
= o PL1 0.00 dB
2 SFO1 4001324710 MHz
Q'R |
m Q ﬁ F2 - Processing parameters
— = [ | s 32768
o o SF 4001300101 MHz
= > HWOW no
oW | 558 0
e — L8 0.00 Hz
m < ﬁ 68 0
pC 1.00
o E
~N—
FHA o J 1D NMR plot parameters
S M L_r cx 20.00 cm
MY | By [ TNy Fip 10.000 ppm
A =] F1 4001.30 Hz
Mm. =~ ) Fep 0.000 ppm
= .. o Ll o - F2 0.00 Hz
O o = 3! 8 2 B[R a o PPMCM 0.50000 ppm/cm
m © & =3 3 < SN o |9 HZCM 200.06500 Hz/cm
g 2181=
B 3 - sl = il | @l e
o @
= o ppm 9 8 7 6 5 4 3 2 1
N &
Z 3
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S20

Current Data Parameters

NAME 2-DK-109-13C
o~ MO~ — NDONOWOOOO o o = N o o EXPNO 2
N @ TO®D o ON D AUN =S A 0 M < DS DO 53 PROCNO 1
e @ MU ¥ OITM— =00~ [relNavIN=)} DT @®~ o ©
e m% ﬁ@w % wyn‘mmnm_ﬁ“ﬂ __H._Hm %%nﬁqn& ﬁﬂ F2 - Acquisition Parameters
T TTYT 7T OTYTIYTTTTY . , Date_ 20030828
| | | 7 Time 11.29
T 2 AN VA 74 |
' I | L PROBHD 5 mm BBO BB-
PULPROG z9pg30
0 65536 |
SOLVENT coc13 |
NS 542
DS 0
SWH 25125.629 Hz
FIORES 0.383387 Hz
AQ 1.3042164 sec
RG 2048
DW 18.900 usec
DE 6.00 usec
TE 300.0 K
01 0.50000000 sec
di1 0.03000000 sec
d12 0.00002000 sec
QMe DAc e CHANNEL f1
COOMe NuCt 130
O" P1 8.30 usec
PL1 -3.00 dB
OMe SFO1 100.6237959 MHz
OMe
============ CHANNEL 2 ===========:
CPOPRG2 waltzi6
Nuc2 1H
PCPO2 80.00 usec
pL2 0.00 d8
PL12 18.00 dB
PL13 18.00 dB
SFO2 400. 1316005 MHz
F2 - Processing parameters
S1 32768
SF 100.6127515 MHz
WOW no
ss8 0
LB 0.00 Hz
e} 0
PC 1.40
E 1D NMR plot parameters
I W e I | 11 o 20 0 cn
Fip 200.000 ppm
F1 20122.55 Hz
FepP 0.000 ppm
S e s e e ey L R e e e L A S S A Sy mwxnx Eommmmums\na
ppm 180 160 140 120 100 80 60 40 20 zew 1006, 12756 taren




=
g
g M
-m o Current Data Parameters
s « o< o m NAME 2-DK-106¢
S & . & 2EERES gx8¢ 88 € S3IBE oo :
PR Ge e <2< ! : YN
_ 54 , < < 4 ~r o o o Al alb B N F2 - Acquisition Parameters
m S 7 %\\ ﬂ 7 / /Y Date_ 20030815
= Time 9.57
.-
H INSTRUM spect
B ”(2 PROBHD S mm BBO BB- |
3 A PULPROG 2930 !
A ( 0 65536
SOLVENT coc13
o .8 O OAc Me NS 2
= 2 COOMe S . ,
S, SHH 8278.146 Hz |
= m FIDRES 0.126314 Hz
m m OMe AQ 3.9584243 sec i
RG 406.4 |
mw % o) DW 60.400 usec !
2 DE 6.00 usec
m g TE 300.0 K
3 D1 1.00000000 sec
o
n rTl z=s======s=== CHANNEL §{ ========:
= 5 NUC% 1H
T P1 12.50 usec
5 mm PL1 0.00 dB
E % SFO1 400.1324710 MHz
-
= thl F2 - Processing parameters
5= SI 32768
5 SF 4001300104 MHz
=)
5 A WOH no
e SSB 0
m = LB 0.00 Hz
S GB ]
m g ¥ PC 1.00
i
,_mD o \# :f 1D NMR plot parameters
g ° J § CXx 20.00 cm
wl.) 2 F1P 10.000 ppm
5 T | ‘ | A F1 4001.30 Hz
h —~ ’ , _ Fep 0.000 ppm
S x - - o) - e Fe 0.00 Hz
™ fel)
B g g ,w 8| |< = S % ﬁ PPMCM 0.50000 ppm/cm
.8 E ,0. Sl 13|58 a5 HZCM 20006500 Hz/cm
SR c - < i leulew all fm
o ©wn
s =
= o L [T T T T T T T T -
TR R e
=2 o I I T T I 1 T m,_,_i_:»,____,_,
N &
23
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=
g
< K Current Data Parameters
= NAME 2-DK-106-C13
o m ~ M N WO MOoO M@~ MM T O o < ~ oo (=} EXPNO 2
<t M @ 0 g N OO TN 0 T oMo ™ o omnm o
C3 I3 o m O N O-WlNANTOMDOO o O < uo ~ = S m - - PROCNO 1
ws 8 M m @~ © OUC- XU TMaO N ~nm™~rmN~ W Qo m owa <
o mw ©w ﬁ ﬁMMHHQQHMMM N~ S~ [ToluTs] [aVENQVINSY) - F2 - Acguisition Parameters |
o) Y T X \ Date_ 20030820
! / | A \ _ r | Tine 23.03 *
n O \ | _ 4 ‘ INSTRUM spect
m — I PROBHD 5 mm BBO BB-
- ~ PULPROG 2gpg30
| R 0 65536
= Q SOLVENT coc13
NS 15388
<
0s 0
o m O OAc Me SHH 25125.629 Hz
- O FIDAES 0.383387 Hz
NS COOMe AQ 1.3042164 sec _
an m A6 1625.5
u DK 19.900 usec
= Qo OMe DE 6.00 usec
) =i o TE 300.0 K
Q D1 1.00000000 sec
@] nnaw 011 0.03000000 sec
m s d12 0.00002000 sec
=
o O =========2== CHANNEL f1 s==========:
o NUCH 13¢
n Gy P1 8.30 usec
< o PL1 -3.00 dB
= @ SFO1 100.6237959 MHz
.-
m 172} ====s======= CHANNEL f2 ===========:
— QO CPOPAG2 waltz16
G th..L nuc2 "
I IR= PCPD2 80.00 usec
= pL2 0.00 dB
g n PLI2 18.00 d8
m PL13 18.00 d8
NS SF02 400. 1316005 MHz
=
e m F2 - Processing parameters
- s1 32768
FwLA % SF 100.6127492 MHz
WDW no
L2 Xy .00
.o . 1z
Mm. = 68 0
= pC 1.40
4 n _ * w _ \.% h F ? A ; 10 NMR plot parameters
aal m k ] . L . cx 20.00 cm
Vﬁ M FiP 200.000 ppm
F1 20122.55 Hz
o) m FeP 0.000 ppm
RS T —— T T T T T T g — F2 0.00 Hz
= o ppm 180 160 140 120 100 80 60 40 20 pouCH 10.00000 ppn/cn
SRS HZCM 1006.12744 Hz/cm
m >
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S23

Current Oata Parameters

NAME 2-DK-110-1H
3 FnoaaniDo L8 & 335 EXPNO 2
e @ NWO =Moo 0 o ™ © 10 » PROCND 1
a @© DAUAU—0 ST o o o o QA
s < NR RN RN G <o @ R
- F2 - Acquisition Parameters
Date_ 20030827
Time 13.51
INSTRUM spect
PROBHD 5 mm BBO BB- .
PULPROG 2930 !
0 65536
SOLVENT coc13
NS 64
DS 0
SWH B278.146 Hz
FIDRES 0.126314 Hz
AG 3.9584243 sec
RG 724.1
O  OH Me DW £0.400 usec
COOMe DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
OMe
============ CHANNEL f{ ========:
© NUC1 1H
P 12.50 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
s 32768 |
SF 400.1300093 MHz
WOW no
558 0
LB 0.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cx 20.00 cm
A Mo L . . Fip 16.000 ppm
F1 6402.08 Hz
FeP 0.000 ppm
ﬁ F2 0.00 Hz
m WA S 518 =4 R PPMCM 0.80000 ppm/cm
m_ o Y WM W m“, % HZCM 320.10400 Hz/cm
= - < = © o
T T T P T T T T T [ T T T T T
ppm 14 12 10 8 6 4 2




=
g
g
Current Data Parameters
M - - © o oo e o < NAME 2-DK-110-13C
— @® T Q m M o EXPNO 2
%3 g ﬁ% M.W 2 2823 9383882 5L as Z<e Kl PROCNG '
— N a © < NS WO oW ©—0®~© ~~ 0~ O © m 0
D o © w Lo © III® N9 ~~~ N [relYe] o F2 - Acquisition Parameters
ﬂ_u o I | | Date_ 20030829
Time 8.33
=) m 7 / 1 INSTRUM spect
.U PROBHD 5 mm BBO BB-
=T PULPROG 2gpg30
Mo 52 0 65536
Mo A SOLVENT cDCc13
A NS 18201
n bs 4]
Lah.v .m SWH 25125.629 Hz
] y FIDRES 0.383387 Hz
&0 AQ 1.3042164 sec
= m RG 8192
.m 0 DW 19.900 usec
n DE 6.00 usec
S © O OH Me TE 300.0 K
C O COOMe 01 1.00000000 sec
< di1 0.03000000 sec
m L«U 812 0.00002000 sec
O O OMe
d T 0 ==== CHANNEL f1
n o NUC1 13C
= 0 P1 B.30 usec
PL1 ~3.00 dB
= x sFo1 100.6237959 Mz
o7
h 15 CHANNEL f2
ﬂ thv mmwmmmm zw:NM”
(@) n PCPO2 B0.00 usec
n y PL2 0.00 dB
) /)] PL12 18.00 dB
m —_ PL13 18.00 dB
n < SFo2 400.1316005 MHz
w m F2 - Processing parameters
SRS SI 32768
E F SF 100.6127484 MHz
ey WDHW no
. (D) SSB 0
H = L8 0.00 Hz
S 8 0
.nhb m PC 1.40
B o 1D NMR plot parameters
N .Lu cx 20.00 cm
V = FiP 200.000 ppm
O 175] F1 20122.55 Hz
n n FepP 0.000 ppm
= o S S S B B e e e B e T T R A F2 0.00 Hz
= o ppm 180 160 140 120 100 80 60 40 20 FEHEN 10.00000 ppm/cm
w m HZCM 1006.12744 Hz/cm
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