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MEL-TEMP
1725XFT-IR  Fourier Transform Infrared
(KBr)

(cm?)

Low resolution Mass spectroscopy
High resolution mass, HRM S
JOEL IMS-SX/SX 102A

. X Bruder

AXS SMART-1000

Varian Unity 300 300 MHz Varian
mercury 400 400 MHz
Varian Unity 300 75 MHz solars system Varian mercury

400 100 MHz solars system CDCl;
Acetone-dg tetramethylsilane
internal standard ppm J

coupling constant Hz splitting pattern

S snglet d doublet t
triplet q quartet  quintet m
multiplet

Column chromatography E.

Merck  Silicagd 60 230-400 mesh
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10.

Thin layer chromatography
Silicagel 60 Fysy UV light
5% phosphomolybdic acid
BUCHI R114 EYELA AS-3S
25 mmHg
TClI Fisher L ancaster Aldrich  Janssen
Tedia
HP 8453
cm cell
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7-Methoxyl-2-oxo-2H-chr omen-4-yl acetate (1)

0 4-Hydroxy-7-methoxycoumarin (50 mg
OJ\
/@\)\/\L 0.3 mmol) 5 mL
MeO 0" Yo
(30.6 mg 0.4 mmoal) (395
mg 0.4 mmol) 20
0 R=040

(30% EtOAc/hexanes) mp 128-130 ; *H-NMR (CDCl; , 300 MHz) d
7.51(d, J=9.0Hz 1H, ArH), 6.88-6.84 (m, 2H, ArH), 6.34 (s, 1H, CH),
3.89 (s, 3H, COCHj), 2.43 (s, 3H, OCHg); **C-NMR (CDCl;, 75 MH2) d
166.6, 163.5, 162.0, 158.7, 155.5, 123.7, 112.7, 108.6, 102.0, 100.8, 55.8,
21.2; IR (KBr) 23143, 2979, 2942, 1716, 1560, 1300, 1100, 895, 751

cmit: HRMS (EI) : caled for CpoHyoOs (M*), 234.0528, found 234.0520.

3-Acetyl-4-hydroxy-7-methoxycoumrain (2)

OH O 1 5 mL

X
Meom (21.6 mg 0.2mmol)
(139 mg 0.2 mmoal) 18 (18-crown-6)
3 0.2N pH

7.0

25



90% R; = 0.60 (30%

EtOAC/hexanes) mp 183-184  ‘H-NMR (CDCl;, 300 MH2) d 17.77

(s, 1H, -OH), 7.95 (d, J = 9.0 Hz, 1H, ArH), 6.89 (dd, J = 9.0, 2.1 Hz, 1H,
ArH), 6.74 (d, J = 2.1 Hz, 1H, ArH), 3.91 (s, 3H, OCHs), 2.75 (s, 3H,
COCHs) ; “C-NMR (CDCl, 75 MHz) d 205.7, 178.7, 166.6, 160.6,
157.2, 127.2, 113.6, 1085, 100.4, 100.1, 56.2, 30.2; IR (KBr) ? 3445,
3080, 2991, 2946, 1731, 1618, 1544, 1421, 1109, 829, 548 cm*; HRMS

(E1) : caled for CpoHygOs (MY, 234.0528, found 234.0526.

3-((E)-3-(4-(Dimethylamino)phenyl)acryloyl)-4-hydr oxy-7-m

ethoxy-2H-chromen-2-one (3)
OH O 2 (49.6 mg, 0.2 mmol)

MeO o Yo |\|1/
4-dimethylaminobenzal dehyde (31.6 mg, 0.2 mmol) piperidine (18.0 mg,
0.2 mmol) Dean - Stark trap

0.2N pH 7.0

70%, R¢ = 0.5 (30% EtOAc/hexanes) mp
267-268 'H-NMR (CDCl; , 300 MHz) d 19.25 (s, 1H, OH), 8.23 (d, J

= 14.7 Hz, 1H, CH), 8.08 (d, J = 14.7 Hz, 1H, CH), 7.98 (d, J = 9.0 Hz,
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2H, ArH), 7.64 (d, J = 9.0 Hz, 2H, ArH), 6.86 (d, J = 10.5Hz, 1H, ArH),
6.71 (m, 2H, ArH), 3.90 (s, 3H, CHy), 3.09 (s, 6H, 2NH;) *C-NMR
(CDCl;, 75 MHZ) d 190.4, 181.8, 165.8, 161.0, 156.6, 152.8, 148.8, 132.0,
127.2, 125.2, 122.6, 118.5, 116.0, 112.8, 111.7, 100.1, 55.9, 40.1; IR (KBr)
? 1712, 814 cm™ ; HRMS (El) : calcd for GyH;NOs (M*), 365.1263,

found 365.1270.

Bis(3-bromophenyl) malonate (4)**

o o maonic acid (5.0g 48.1 mmol)
Br\@’OMO\O/Br phosphorus oxychloride
(14.8g 96.2 mmoal) 3-bromophenol (99 96.2
mmol) 15

pH 7.0
9% R=050
(30% EtOAc/hexanes) mp 6567 ; 'H-NMR (CDCl;, 300 MHz) d
7.44-7.10 (m, 8H, ArH), 3.85(s, 2H, CH,)  “*C-NMR (CDCl,, 75 MHz)

d 164.1, 150.6, 130.6, 129.6, 124.8, 122.5, 120.1, 41.4; IR (KBr) ? 3071,
1741, 542 cmi*: HRMS (El) : calcd for GgHyoBr0, (M*), 411.8946,

found 411.8943.
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7-Bromo-4-hydr oxycoumarin (5)*

4 (50.0 mg 0.2 mmal)

OH

m (96.6mg 0.7 mmol) 1.5
Br o O

80 R¢= 0.50 (100% EtOAc/hexanes) mp 242-243
(lit., ® mp 243 ): 'H-NMR (Acetone-ds, 300 MHz) d 7. 80 (d, J = 8.4
Hz, 1H, ArH), 7.53 (dd, J = 8.4, 1.8 Hz, 1H, ArH), 7.50 (d, J = 1.8 Hz,

1H, ArH), 5.7 (s, 1H, CH).

7-Bromo-2-oxo-2H-chromen-4-y| acetate (6)

o 5(26.0mg 0.1 mmol) 3mL
OJ\
m (127mg 0.2
Br o O
mmol) (16.39 mg 0.2 mmol)
20

90 R = 050 (30%
EtOAC/hexanes) mp 128-130 ; *H-NMR (CDCly, 300 MHz) d 7. 53 (d,
J=15Hz, 1H, ArH), 7.50 (d, J = 8.4 Hz, 1H, ArH), 7.43 (dd, J =84, 1.5
Hz, 2H, ArH), 655 (s, 1H, CH), 2.45 (s, 3H, COCH;)  “C-NMR

(CDCls, 75 MHz) d 166.3, 160.7, 157.7, 153.7, 127.7, 126.8, 123.8, 120.3,

114.3, 105.1, 21.3; IR (KBr) ? 3084, 1745, 1599, 1196, 1157, 1085, 561
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cm™; HRMS (El) : caled for CyyH;Bro, (M*), 281.9558, found 281.9528.

3-Acetyl-4-hydroxy-7-bromocoumrain (7)

OH O 6(87.4mg 0.3 mmol) 5mL
X
Br oo 312 mg 03
mmol) (241 mg 04 mmol) 18
(18-crown-6) 3 0.2N
pH 7.0
0% R;=0.35

(25% EtOAc/hexanes) mp 188-190 'H-NMR (CDCl;, 300 MH2z) d
17.83 (s, 1H, OH), 7.91 (d, J = 8.1 Hz, 1H, ArH), 7.49-7.46 (m, 2H, ArH),
2.78 (s, 3H, COCHj) ; ®*C-NMR (CDCl,, 75 MHz) d 205.9, 178.2, 159.4,
154.7, 130.8, 128.1, 126.7, 120.3, 114.2, 101.3, 30.0; IR (KBr) ? 3445,
3082, 1729, 1600, 1031, 779 cm*; HRMS (El) : calcd for G{H/BrO,

(M"), 281.9528, found 281.9532.

(3E)-7-Bromo-3-((E)-3-(4-(dimethylamino)phenyl)-1-hydr ox
yallylidene)-3H-chromene-2,4-dione (8)

O OH 7 (52.7 mg, 0.2 mmol)

X0
Br 0o N



4-dimethylaminobenzaldehyde (27.7 mg, 0.2 mmol) piperidine (15.8 mg,
0.2 mmol) Dean - Stark trap

0.2N pH 7.0

70%, R¢ = 0.4 (25% EtOAc/hexanes) mp
251-252  'H-NMR (CDCl; , 300 MHz) d 19.15 (s, 1H, OH), 8.20 (d, J
= 15.3 Hz, 1H, CH), 8.13 (d, J = 15.3 Hz, 1H, CH), 7.94 (d, J = 9.0 Hz,
1H, ArH), 7.65 (d, J= 9.0 Hz, 1H, ArH), 7.44 (m, 2H, ArH), 6.69 (d, J =
9.0 Hz, 2H, ArH), 3.10 (s, 6H, CH;) C-NMR (CDCl,, 75 MHz) d
190.0, 181.9, 160.1, 154.6, 153.1, 150.1, 132.4, 129.7, 127.6, 126.9,
1225, 120.1, 1165, 1151, 111.8, 99.7, 40.1; IR (KBr) ? 3447, 1713,

1477, 1165, 814 cm™ : HRMS (El) : cacd for CuHigBrNO, (MY),

413.0263, found 413.0262.
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Samg
Mode
Oper:
Base:
Morm:
Peak:
Data:

100

a0

60

40

20

leid6lz 07-Feb-07 REG & 04:22.1 #o
DY¥Ys149 Starc : 11:55:30 469
EI +VE +LMR BSCAN (EXP) UP LR NEM
Inlet :
192.1 Inten : 14807761 Masses: 45 = 510
1982.1 RIC  : 98055232 #peaks: 244
633.00 mmu
+/112=133
152.1 B+ 07
150.1 1.48
oH O
-
o
2
122.1 e 7 |
_
63 .0
51.0 ! 79.0 107.1 155.1 164.1
63.0 | 22.1 _
95.1 |
46.9 | _; _k _ 7 _ 165.1 194.1 219.1
1 1 _
L _ __F_ PN __|_._L..r._r___.___. ____.__ i i __ i Lilll | | . S _ P ]
50 100 150 200



Yy 1457

expl  stdib
SAMPLE DEC. & WT
date  Jul 26 ZOOG dfrg 300,065
solvant eoelE dn H1
rile B¥p  dper LT 3
ACOUISITION dof o o
sfrg 200.067 dm nnn
tn H1  dmm G
at w.aww uaﬂ 200
g a6 hedad |
e BOOD.0  dres 1.0 - __A\
o A400  home n
bs a PROCESSING 3
Tpwr 55 1 o.i@
) 6.2 wifila
a1 0 proc it
tor 1650.0 Fn ES536
nt 18 math ¥
ct 18
alock n Warr
pain not uBEd  wWeKp
FLAGS Wit
i1 n  wnt
“: n P
B ¥
[T nn =
nrseLayY =
4p =1260.6 0
wp BOOD. 0
v 60
B ]
W 250
hzmn 2Z.00
e S00.00
rf 1268 .5
rfp 0 n
th 2 Z
tne 100,000 . e
mm cde  ph i =
= | .
o
07 g
& ([ .es28 m
- e
= 2 |29 == s
= o | =) S
= . _ s =
2 L
X 1
L
LI L I B L L e e e T T T T T T T T T T L. O I T L 1 O L I I e
22 20 18 16 14 12 10 a [ 4 1] =2
fee bt i et ]
LI L 5.1z 5.20 15.84

2.859.80 18.5E

L IRLARLI I i e i

ppm
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anz

09 ng oot 021 o1 09t et
ISR TR W S T Y O I T T T S O T O Y T O A N 0 | PR A WL A AN RN ST T TET R N RY O IOOY YO : J O C I

or

L

wdd

b =
1 £ 3
w %
"o
5
B o=
(] -]
F
z
.
[
D 590,437 1}"
[ -4
o 161, 803
- 145,741
9
. 160,939
F_ — 156 5
- —_158.743
1* 198,730
] ?
— 151.877 Wi 0
— e 1% 127 . 1586
F S 187,635
]._ 118,447
D 115858
| S LEAL 0 e "Z.
—— L0, A2
3 — 77210
— 4 1; ain
f _75.78D
1
55,904
40,117
ll
3

42



7% |
70 |
65 |
60 |
53
s0
45 |
o 40 | O
= %wﬂ
30
25
20
15

10

0.4

4000.0 30040 2000 15040 LREITN SO0 4000
cm-1

cpel_data\liuts460c.002



SPEC:

Mode :
Oper:
Base:
Norm:
Peak:
Data:

100

E=10]

g0

40

leidsl3 0e-Febk-07 REG 04 :47 .9 #9
DYY¥=460 Start 13:40:086 417
EI +VE +LMR BSCAMN (EXP) UP LR NEM
Inletc :
18511 Inten 340460 Masses: 45 = 510
181 .1 RIC 10933848 #tpeaks: 249
633.00 e
+/124=174
|
151.1 — E+ 05
8.40
147.2 | umm,
134.1
_ 174.1

220

i
-

1
i Wbm*p 269 .2
byl ¥ 4 b p——

304.2 322.2

]
300



DYYSL411
exp2 stdilh

SAMPLE DEC. & VT
date Dec 10 2004 dfrgq 300.065
solvent cbDC12 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrq 300.066 dm nnn -
tn H1  dmm [
at 3.413 dmf 200
np 32768 dseq
Sw 4800.8 dres 1.0
fb 2600 homo n
bs a4 PROCESSING
tpwr 55 b 0.10
pw 6.2 wtfile
di 0 proc ft
tof 723.5 fn 65536
nt 16 math f
ct 16
alock n  werr
gain not used wexp
FLAGS whs
il n  wnt
in n
dp Y
hs nn
DISPLAY
Sp -600.0
wp 4800.8
vs 39
sC 0
wC 250
hzmm 19.20
is 239.25
rfi 600.0
rfp (1]
th 3 s
ins 100.000 M
nm cdc ph ¥
o
-
-
-
T T T — T T T T H T T T T T T T A T = h L
13 12 11 10 Fe




exp2 stdil3c
SAMPLE DEC. & VT
date Nov 3 2005 dfrg 200.065
solvent CDC13 dn H1
file exp dpwr 49
ACQUISITION dof 0
sfrg 75.460 dm yyy
tn C13 dmm w
at 0.869 dmf 92589
np 32768 dseq
swW 18859.0 dres 1.0 B
fb not used homo n
bs 16 PROCESSING
tpwr 55 1b 1.00
pw 4.8 wtfile
di 2.000 proc ft
tof 1220.8 fn not used
nt 16384 math f
ct 16384
alock n  werr
gain not used wexp
FLAGS wbs
i1 n  wnt
in n
dp y
hs nn
DISPLAY
sp =-775.9 @«
wp 18859.0 ~
vs 63 =
sc 0 -
we 250 w
hzmm 75.44 s
is 500.00 o -
rfl 6585.6 at ]
Mﬁu 5809.7 - .
h 9 wn w o
ins 100.000 = S
nm no ph w o8
o
J -4
'
wy oy
w oo
= )
- o
w wy
— -4
i
i vl L
R B e e e L A s B B B B .....«ﬂ..,‘_______ﬁ-_.w...‘.%.ﬁ_aﬁr;.ﬁw..L.r»?w?_..rmlml.mmm.fpﬁ~«=....w.“_.ﬁw_.x
220 200 180 160 140 120 bt Rk B




979
95 |
9
85
80 A
LR 4 . | |
| 5
T r
70 T T
- o
£
60
55 |
50
45
40
35
3za4, 3000
1000

4000.0

C——r

2000

| [
L __\___Hﬁ_
oL
-

__

—

500 400.0
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SFEC leidsld 0E-Feb-07 Elapse: 01-24.8 41
Samp: DYYsd4ll Startc : ld:12:38 114
Mode: EI +VE +LMR BSCAMN {EXF) UF LR HNEM

Oper: Inlet :

Ease: 172.0 Inten : 141573376 Masses: 45 = 500

Morm: 172.0 RIC H 1385716079 #peaks: 677

Peak: 3374.00 mmu

172.0 B+ 08
100 — =
1.42
3

p Ex
80 A

1 69,0
50 —

d £5.0

93.0 155.0

1 &3.0
40 —

i |

nunﬁc

1 143,00

- —
20 =

-4 416.0

1 241.0

T 186.1 =2z29.1 _ 247.2

i I II__MF_ : ZB1.1 331.0 355.1 381.1 429.2

Lidhl ki, NN il i M i N L




dyys 1428
expd stdih

SAMPLE DEC. & VT
date Aug 30 2005 dfrgq 300.067
solvent Acetone dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrg 300.068 dm nnn
tn H1 dmm c
at 3.412 dmf 200
np 40952 dseq
sw 6000.6 dres 1.0
fh not used homo n
bs 4 PROCESSING
tpwr 55 1b 0.10
pw 6.2 wtfile
dl 0 proc ft
tof 1650.0 fn 65536
nt 16 math f
ct 16
alock n  werr
gain not used wexp
FLAGS whbs
il n wnt
in n
dp y
hs nn
DISPLAY "
sp -277.7
wp 6000.6
vs 30
sc 0
wWC 250
hzmm 24.00
is 125.00
rfl 889.8
rfp 612.1 !
th 1 W :
ins 100.000 i m
nm cdc  ph aw 3 <.M
4w,
% AR
=4 e
b ® %
)
E
&
3 |
1 -
P # P nﬁﬁmffﬁﬁi._. ..
T A e e e e L T e s e T T T ek T TE I A A B R B L A ET
@ & s
18 16 14 12 10 & 8 & & Wi
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.451

expl  ERdLh e
BEAMFLE DEC. & ¥T \.L.F/

date Dac 28 2006 dfrg 00 . 065 (o]

mer @t COC1E  dn H1

file exp  dpwr a0

ACGUESITION daaf o =t

afry A00. 068 dm nnm

tn Hi  dmm [

at 5.413 dmf 200

nn IETE0  daeg Br (4] [=]

s apon.8 dres r.nm

o FE00  eDmo o

b= 4 FROCESSING g

oW 55 1h o1

et 6.2 wiflls

i ﬂ roc i

taf F23.5 W: 65538

nt 4 math q

ok L

alock i WErr

gain Mol Used weEp

FLAGS wWhi

i1 noownt

in "

d

44 il

DISPLAY

s@ -586 .2

wE AB00 .8

Vs 135

BT 1]

Wi 250

hzmm 18,20

in 500.00

(24 5896.2

rfp i

th B

ing 100,000

e cde ph
L
& a0
0]

R |
L e s e e e et e e e e T T
13 12 11 10 a3 F] 7
-
1A BT



axpd &ldl3c
SAHPLE OEG, & W 0
date Dac 2B 2006 dfrg And, 085
solvent etely dn Hi ...Ff
Tile s r
ACQUISTTION P oay o o
afryg 75.460 dm YN
tn C15  dmn et
at 0.E69 dmf 7704
e 18854.0 dres o
£ . res 1.
i 10400 home i Br 0" o
bs 16 PROCESSING
L pwr 55 b 1.00 f
P 4.8 wtfile
d1 z.000 proc ft
tof 12208 fn not used
nt 16584 math T
ot 16389
alock n werr
gain not used wexp
FLAGS wiag
11 n Wt
in n
dp L
he n
DISFLAY
sp =¥ 0
' 18859.0
w8 50 B
e [ in
we 250 ~_ =
hzam 75 _d40 -
15 600,00 -3
rfi 583,53 {all
rip S50D.7 | M
A |
ins 100,000 mBET
nm  no ph - P e
Maws
~HEE :
i.h_ I o
b e
~
=
L
-
o= = o
g =t 8 ' =
e = | o
= g5 =
1 =
T T Y TR I TL L L L T I I I T B B 0 S A B e e e e 7T T L B L L R A B i T T
220 200 180 160 140 120 100 80 60 am 20 ppm
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80.4
o as N
F4 Pt M
Y | &
(N
_
70 :
65
60
55
%T 50
Br
45 |
an
35
30
25
) o
S000.0

clpel_data\livisie 17 002

3000

500 400.0



SPEC:
Samp
Mode
Opexr:
Base:
Narm:
FPaalc:

100

B0

&0

40

20

leidsiB 06-Feb-07 Elaps=e: 03:18.5 107
D¥¥s1417 StarE 10:50:36 557
EI +VE +LMR BSCAN (EXF) UUP LE NEM
Inlec :
240.0 Incemn : 21781504 Masses: 45 = 300
240.,0 RIC B 142756273 #peaks: IR
3645.00 mmu
_
240.0 B4 07
2.18
9]
L
e
Br
-]
200.0
282.1
|
mb.u..o
659.0
172.0
75.0 " 243.0
: |
50.0 97 .1 105.1 i33.1 HMM.G | 183.0 212.0 285.1
e i . | | Fy
_ i L _ ;o 113.0 m | 223-0 263.2 ll
1 Hin i il | bebie gy L3l .__“_“__ gl i | N1 F— “ i L — g | _
50 100 150 200 250 300



OFYELALE
e@xpl  stdih

SAWPLE DEC. & NT
date Dec 12 2006 dfrg 300, 065
s ivant GO dn H1 OH o
File axp  dpwr an
ACQUISITION dof I
sfrg 300.067 dm nen
tn H1 dmm ]
it 2,413 dmf 20m Br =4
g 477BE  dEeq b
sw FO00.4 dres 1.0 T £
i 3800 homo " E
bs 4 PROCEZSING
towr 55 1b 010
Pt 6.2 wifile
dl 0 gproc ft
tof 1650.0 fn E5536
nt 54 math T
ot 54
alock L warr
@ain Mot used woxp
FLAGS wlis
il n o wnt
in 13
dpn Y
hs nn
DISPLAY
5@ -770.8
W 7000.4 =g
ws 121 i
EC L] - e
Wi 25D _.r
hzmm 28.00
15 190.10
rfl 770.8
rip 0
th 5
ins 100.000
na  cdc  ph
5 B
& 2|7
] P i
' |
= q P
~ =
| . g
gl =
=
1
L FLJSEL L E N B N . i e R IR N R B ] T T T T N [ S B (M e D e e e e
2o 18 16 14 1z i0 & 2 -0 ppm
bt Lo blyk L
13.55 27 .64
15.75 A5 .02



orrELA1E

oWp2 std1dc
SAMPLE DEE. & WT
date Dee 12 F008 dfrg A00.065
solvent COC1a  dn H1 oH O
film exp  dpwr a0
ACOUISITION daf a
sfrg 75.460  om ¥y
at 0663wy 1708
ae i
no 32760 dnng er o
St 1BHES .0 dres 1.0
T 10400  Bomo n 7
b 16 PROCESSTNG
L Ls ik 1.00
P q4.8 wtFile
f1 2.000 proc fr
et 1220.8 Tn not used
" 1E3E4 math T
ct 16384
alock N Werr
aain mot used  weMp
FLAGS whEs
1% nownt
im L]
dp ¥
h& nm
DISPLAY oy
@ = .4 o o
188590 bl
ve &3 FEgE
8C n Ir.-.rl * o
e 250 b
hzmm 75.44 _f. __.1.._
s s0@,.00
rfl ESER .2
rfp T808 .7
th 1
ins 100 nen
nm o ph
-
£g
FRT-] =1
4 o
e 2
by s
.._ -
=
=
- : 2
-4 z m = " i =
o & i o - - -] -
i L wo G i =
N = P st =
oo = =
I A T L i e N B e B e T T — L B e s LA A o R T
220 2nn 180 160 140 120 100 &0 60 a0 Z0 ppm



T

72.0

mmu.i_.._.

55
50
a5
a0

35 |
30
25 |
20
15

1o

2.9
A000.0

c\pel_datalinial416.002

3000

2000

1500

.__.4
_ | ___. | ___ ___ | .__,___._ ! ___
___ i J _
A\ | __ W
___ | _____ _7_ 7__ | ___7
|
7 _____ _,_ ____ __ _ ‘
| _
|
__



SPEC :
Samg
Mode
Ofre=r
Basea:
Horm:
Peal:

100

B0

-1+]

40

20

leids09 06-Fekb-07 Elapse: 03:44.8 120
DY¥¥sl4l6 Start : 11:12:16 azn
EI +VE +LMR EECAN (EXF) UPF LE MNEM
Inlet
282.1 Inten : ATRED408 Masses: 45 = 300
282.1 RIC 2 271256239 Fpeaks : anz
3645.00
I _
282.1
A oH O
- -
=1
| Br o
] T
| 267 .0
il 193.0
i 240.0
] 63.0 mmu.y
1 75.0 HuMZQ
i 53.0 | I HﬂI.H 120.1 143.0 7 1B5.0 uuuﬁo Muwfﬂlq
4 | | i 243 .0
__.__ .__ __”_. _ _ i) bl | ___ i .7_.q _ - ___ L NM.m.D. | _ —__ i
- P e T —tile i iy ! R ——
50 100 150 200 250 300

E+ 07
3.B0
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DY¥SLALE

pup3d  stdlh

SAMPLE DEC. & WT
date Jan £3 2007 dfrq S00.06% = -
s vant COC13  dn H1
Fila mxp  dpwr an
ACGUISRTTION dof L]
sTryg A00.0&87 dm mnn
tn H1 dma € > -
at F.4131 dmf 200 |
np SA804 cdaag
1 apab.0 dres 1.0 =5
Th 4400  hDmo n
bs 4 PROCESS ING
tpwrr 35 L] 0n.18
Pt B.2 wtfile
)] 0 proc ft
toaf 1658.0 fn E5536
nt 168 math T
et 18 =
t.._w.ﬂ—q & M. Warr =
us& i :
Y g bt '
il n Wt
1 1]
)
he i
DISFLAY
Sp -1269.8
W BOOO. 0
VE az
EC [}
W 250
hzpm I2.00
Fe 2aa'n o3
[ b = cd
o 1 =53 bt
tis 5 = T
ins 100.000 |
mn  cdc  ph L
=
&=
=
=
» o ]
EEfae 3
e R L) -
o = -
[ S - -
15 [ LL u_

15,153
e
™

_ e o |

LI B e e e e i e e e e L

P R i e

22 20 18 16 14 12 10 ) -] q 2 o -2 ppm
e i

g
5._36 6.7 .92 a6 .78
12.08.5% 12 .38



T

WL A8

o O -
axp? stdl3c =
SAHPLE DEC. & WT =
dates  Jdam B6_ZOD7  dfra 300,065
o lvent COE1S  dn H1 (o] N
Tilm eMp dpwr a0 |
ACOUISITION ot o
=frg FE.ABD  om WY el
£n C13  dmm o
at . BES  dmf FF 04
np ZEIEE  dseq
Rt 18659.0  dres 1.0
i L0400  homo n
bE 16 FROCESSING
et 55 b L.0D
B d.8 witfile
el F.000 proc fL
tof 1220.8 fn not used
nt 65536 math T
i BENAG
alock "mo owaeE
Ga i MOt usSed wWaxp
FL&OS wihrs
i no Wit
“__._ "
o =y
he fih [ e b
DISPLAY P ST
=p —-d427.1 PR 1. . e~ s |
wp 10858 .0 e
wE __.:_W s ] ]
sC o o arf
we 250 ans n
hmm 75 .44 L1 5
i som,on =] -
rf1 BEAH .8 — =
rfp SE09.7 -
th a E
ins e, nan
nm f[o ph
Wt
= o
=i
-
o
=2
- aid-d
an 1 H
. = = ot
= - “ P HB
- [ o = o G
for | ] = ol
= = | - ==_1
= | = |
= | -
= -
|
L B Dt e e e e T T T T T T T T T T T TTTT T T T T T UBLED EE o B S e T ™
2410 220 200 ia8a i60 140 120 100 a0 60O a0
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108.3
105

95

28|
80
75 |

70

WT g5 |

“1 I e g v}
55 3 -

50 |

45 |
40
35

30

23.5

40000 3000 20000 1500 1000 500 400.0
cm-1

c\pei_datalliv\eld 1Be.002



SPEC

Mode:
oper :
Base:

Norm:
Peak:

100

80

&0

leidels 07 -Feh-07 Elapse: 03:33.8 93
DY¥YSL418 Start = 17:40:08 117
EI +VE +LMR BSCAN (EXP) UP LE NEM
Inlet =
413.2 Inten : 513647 Masses: 45 = 50O
413.2 RIC H 10915180 fpoalks: 455
3645.00 IR
413.2
174.0
172.0
[ |
85 .0 263.1
: I
145.1
396.1

400
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Part I Rational Design of Naphthoquinone-based Derivatives

as Potential Redox Switches.
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1 ( ON)

2 3 4
5 6
[ (control unit)]
[ (bistable system)]
[ (active unit)]

naphthoquinone dihydroxynaphthalene

1

2003  Bittner quinone  stilbene



[H]
quinone o .

non-fluorescent flucrescent

N-hydronaphthoquinone-stilbene systems

Quinone ¥5
6,7
guinone-hydroquinone Stilbene
Stilbene
quinone stilbene
guinone stilbene-linked hydroquinones
chloro-naphthoquinone
guinonic hydroquinonic

on H

o) _ OH —
cl
seva At s edriaT
\
N / NS /
g H

N-hydroquinonyl aminostilbene



2005 Bittner® 2-chloro-1,4-naphthoquinone

5-dimethylaminonaphthalene piperazine

1

hydroguinone

o) y OH /

cl O N NaBH4,MeOH,RT “ o O N

(L a o orEa
o /1 on — U
1 2

2-chloro-1,4-naphthoquinone

2004 Zho’ tetrathiafulvalene  TTF
anthracene
@) photoinduced

electron transfer (PET) TTF A

D-A ) TTF

PET
(3 TTF TTF

TTF  TTF



O
@ S S SCH,;CH,0 Weakly fluorescent
8 00H20H25{8>—<? S]( ®
Reduction

Oxidation @
O S g F5 SCH2CHC Strongly fluorescent
@ OCH2CH-‘>S<[HZS>:<S:[U @
O 4

TTF  anthracene

e e
/’\ Oxidation m
—_— I
TTF A ‘e | TTE A
Reduction
Weakly fluorescent Strongly fluorescent
TTF
3
3
2006 Hummelen™® anthraguinone
thioacety!l

anthraguinone

66



conjugated “on®

anthraguinone thioacety!l

naphthoquinone

anthraguinone  tetrathiafulvalene

naphthoguinone dihydroxynaphthalene

naphthoquinone

67



naphthoquinone dihydroxynaphthalene

naphthoquinone

OH
Q R, Ry
(X rs — o2
Z R, [C] Z R,
'e) OH
11 14
a Ri=Me, Ry=Me
b Rl = Ph y R2 =Me
¢ Ri=Ph, R,=Ph
d R;=Me, R,=Ph
e Rl = Me, R2 = PhN(CH3)2
1
1le ? 7
N,N_ UV )\ max
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11e

0
OH  CH,N,
CH.Cl,
o 0°c
1 hr
40%

o
=
OH —
80
N/
10e

10min

1.CH3zMgBr
OH O K,CO3 OCHLD dry IHF' N, OCH3 OH
.t
CO = O = D
Len C';IfCN ). 2NHCI (aq)
3 N OCH
4 days 6 s 80% 7 3
5 90%
o
Br
Br,
N HBr,0°C >N CAN
| | CH;CN/H,0
Lo 12 r.t
96% pyridine 15 min
dry THF
14 hr, r.t. 72%

98% |

[€)
Br
\ﬁ/YQ/
oY
13

NS
o OH o oH
Et;N E ‘
© o) O CH;CN o}
N
9e N~ 2 8
I

50°Ctor.t.

lday

p-TsOH
benzene

ll

96%

1le

70



2-acetyl-1,3-indanedione

(iazomethane) ( N- - N-
(liazad) ) 1
5
4 6 6
tetrahydrofuran (THF) 15
methylmagnesium bromide solution
7 7
a 1 cerium(lV) ammonium
nitrate (CAN) 15 8
4 -N,N-dimethylaminoacetophenone 48%
1 pH
12
12 6
13 8
13 N, 15 50
1-2 1 % 10e

71

p-toluenesulfonic acid



monohydrate (p-TsOH H,0) 5-10

1le
1la-e
'e) OH
Rl Rl
SSCHE I SCE
73R, [©] 7R,
'e) OH
14

11
a Ry =Me, R,=Me
b Rl =Ph y R2 = Me
Cc Rl =Ph y RZ = Ph
d Rl =Me y Rz =Ph
e Rl =Me y R2 = PhN(CH3)2

11

1l1a-e

11a-e
cyclic votammograms CV
Na-e
11a-0.74v -1.34V 11b-0.71V -1.34V
-0.65v -1.19v 11d -069v -131V 1le -0.76V -1.34V
cv () C1 C3

11e C-3

N, N-dimethylaminobenzene

72

11c



Isarea (uA-scm™Z)

400 .8 | | |

jee.a - =

ZB8.8 =

188.8 - =

-188.8 - =

-ZBH .8 - -

-308.8 : : : : :
-2.688  -1.668  -1.280  -B.56@ -9.400  ©.800 @.460

E (V)

1la tetrabutylammonium
hexafluorophosphate 100 Mv/s

cVv

73



I-area (uAscn™Z)

L-area (uA-cn™2)

484.8

jBe .8

ZhH.A

188 .48

H.8

-188.8

-ZBH .A

-388.8

458 .4

358.8

£58.8

158 .8

58.48

-158.8

-£258.8

-358.8

-1788.8

.H88

-1.668 -1.208 -8.808
E (V)
11b CV
I I I I
| | | |
-1300.8 -960.8 -500.8
E (mV)
11c CV

-184.48




I-area (uA- cn™Z)

I-area (uA-cm™2)

488 .8

388.8

Z88 .8

188.48

A.8

-188.48

-ZB8 .8

-388.8

488 .8

3jaa.a

284 .8

184 .8

-188.8

-Z84 .8

I I I I I I I I
4_
| | | | | | | |
.08 -1.6088 -1.200 -8.800 -8.460
E (W)
11d CV

-1.48688 -1.488 -1.8808

1le

75

Ccv




11a-e

E° (V) E° 2(V)
11a -0.74 -1.34
11b -0.71 -1.34
11c -0.65 -1.19
11d -0.69 -1.31
11e -0.76 -1.34
11a-d 14a-d
1l4a-d 11a-d
e} - OH R,
o, - O
PR, o] Z >R,
e} OH
lla R, =Me, R,=Me l4a R, =Me, R,=Me
11b R;=Ph, R, = Me 14b R;=Ph, R, =Me
11c R;=Ph, R, =Ph 14c R, =Ph, R,=Ph
11d R; =Me, R,=Ph 14d R; =Me, R, =Ph
before after
11a-d 14a-d
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1le
1le
1l4e UV 1le ??
14e naphthoquinone

dihyroxynapthalene C-3 N, N-

OH

11e

before after

1lle 14de

uv Na

A max = 485 nm



389 nm

1l1a-e

485 nm

5]
] — before
S s — after
) ]
[}
e
g -
S 1
8 -
<
0.5
o]
L s e . e B L e S L S e S B
250 300 350 400 450 500 550 600 /; length (nm)
11a uv
5]
— before
5 15 — after
o
2
8
1]
Q
<
0.5
o]
L e e e L SN S Sy S B B | T 1 T T v T
250 300 350 400 450 500 550 600 Wavelength (nm)

11b
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uv




2]
] — before
= 15
g after
2
8
S 1]
B u
<
0.5
04
L S S S S B S R S S R EL S B T L | L B L
250 300 350 400 450 500 550 600 Wavelenqth (nm)
11c uv
2]
~ 6] — before
Y
) ]
3 — after
g
S 1]
2
<
0.5
o]
L e e L S AL A S S S S | L | L B L
250 300 350 400 450 500 550 600 Wavelenqth (nm)

11d

I

uv




| — before

o — after
11e uv
Nae 14a-e uv e

Cpd  ?max (M) log e Cpd  ?nax (NM) log e
11la 280,485 407,348 |14a 389 3.90
11b 274,475 332,345 | 14b 252, 378 3.87,3.83
11c 309,495 367,329 |14c 405 3.63
11d 311,502 4.01,3.62 |14d 247,413 3.87,3.96
11le 350,592 319,304 |14e 255, 311,467 3.01, 283, 3.30

uv 1la-e
1la-e

14e F+

14e

478 nm 594 nm 0.07



Emission

14e

Excitation

600 Emission

RO0

400

300

200

100

400 OO kOO 700

N

Waveength

14e
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naphthoquinone
1
11 styrene

CVv C1 GC3

N, N-dimethylaminobenzene 11

uv 1n
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MEL-TEMP
1725XFT-IR (Fourier Transform Infrared)
(KBr)

(cm?)

(Low resolution Mass spectroscopy)
(High resolution mass, HRMYS)
JOEL IMS-SX/SX 102A

4. X Bruder

AXS SMART-1000

Varian Unity 300 (300 MHz solars system)
Varian Unity 300 (75 MHz solars system)

(CDCly) (methol-dg)
(tetramethylsilane) (internal  standard)
ppm J (coupling constant) Hz
(splitting pattern) S (snglet) d
(doublet) t (triplet) m (multiplet)
(Column chromatography) (E.

Merck) Silica gel 60 (230-400 mesh)
(Thin layer chromatography)
Silicagel 60 Fysy (UV light)
5% (phosphomolybdic acid)
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458 nmin EtOH)
6

F
n

solvent-1:

a

BUCHI R114 SBATA WJ20
25 mmHg
0.
(TCI) Fisher Lancaster Aldrich  Janssen
Tedia
10. HP 8453 1
cm cel
11
HITACHI F-4500 fluorescence
spectrophotometer 1 cm cdl ;
14e Coumarin 6 (F¢ =0.82, 2 =

14e  Coumarin

o
salvent—1
4, x @D
Ia - S5
g
solvent-2
A
A
Fs
solvent-2:

S



12, PAR Modd 273A
Ag/AGC KCl

0.1M

TBAPF6 tetrabutylammonium hexafluorophosphate
11a-e
-1.85 00V 100 mV/sec

ferrocene

Working electrode

\_

Reference 'I \ -
electrode '/ ™ COMPUTER

Counter BALE 5 ’Lﬁ.

electrode




2-Acetyl-4-methoxy-1-naphthol (5)

OH O

I — I 2-Acdetyl-1,3-indanedione (100 mg 0.53 mmoal)
10 mL
OCHj
(Diazomethane) 1
(2% EtOAc/hexanes) 40% ; Ry =

0.42 (10% EtOAc/hexanes) ; mp 116-117  (lit.”* mp 115116  ); 'H
NMR (CDCls, 300 MHz) d 13.75 (s, 1H, OH), 845 (d, 1H, J = 8.3 Hz,
ArH), 8.19 (d, 1H, J = 8.3 Hz, ArH), 7.69-7.55 (m, 2H, ArH), 6.80 (s, 1H,

ArH), 3.97 (s, 3H, OCHy), 2.67 (s, 3H, CHs).

2-Acetyl-1,4-dimethoxynaphthalene (6)*

OCH.0

I — | 5@g 4.62 mmal) 100 mL
S, (1.6g 11.56 mmol)
( 2mL) 4
pH
0% EtOAc/hexanes)

90% ; Ry = 0.28 (10% EtOAc/hexanes); *H NMR (CDCls, 300
MHz) d 8.26-8.21 (m, 1H, ArH), 8.18-8.12 (m, 1H, ArH), 7.60-7.55 (m,

2H, ArH), 7.08 (s, 1H, ArH), 3.99 (s, 3H, OCHj), 3.94 (s, 3H, OCH),
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2.80 (s, 3H, CHy).

3-(1-Hydroxy-1,1-dimethyl)-1,4-dimethoxynaphthalene (7)

OCH3 OH
I — J\ 6 (100 mg 043 mmol)
ek tetrahydrofuran (THF) N, 15

methylmagnesium bromide solution (1 mL)
THF
pH
(8% EtOAc/hexanes)
80% ; R = 0.44 (30% EtOAc/hexanes) ; 'H NMR (CDCl;, 300 MHZ) d
8.24-8.21 (m, 1H, ArH), 8.01-7.98 (m, 1H, ArH), 7.55-7.46 (m, 2H, ArH),
6.78 (s, 1H, ArH), 492 (s, 1H, -OH), 4.01 (s, 3H, OCH,), 3.99 (s, 3H,

OCH,), 1.72 (s, 6H, CHy).

3-(1-Hydroxy-1,1-dimethyl)-1,4-naphthoquinone (8)

I ‘ J\ 7 (100 mg) 1 1
Cerium(lV) ammonium nitrate (CAN)

(720mg 1.29 mmoal)
pH

(8% EtOAc/hexanes) 72% ; Ry = 0.40 (15%
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EtOAc/hexanes) ; mp 84-85 ; 'H NMR (CDCl;, 300 MHZ) d 8.13-8.05
(m, 2H, ArH), 7.80-7.73 (m, 2H, ArH), 6.97 (s, 1H, CH), 337 (s, 1H,

OH), 1.61 (s, 6H, CH,).

1,1-Dimethyl-3-(4-N,N-dimethylamino)-1H-naphtho[ 2,3-c] py

ran-5,10-dione (11e)

8 (100 mg 0.46 mmol) 10 mL
13 (148.6 mg
II\I/ 0.46 mmoal) N> 15 50
(46.8mg 0.46 mmol) 1-2
1
02 N pH 2.0
(10 mL)

p-toluenesulfonic acid monohydrate (p-TsOH H,0)
5-10
(2% EtOAc/hexanes)
96% ; R¢ = 0.54 (15% EtOAc/hexanes) ; mp 199-200
:'H NMR (CDCl;, 300 MHz) d 8.09- 8.04 (m, 2H, ArH), 7.75- 7.61 (m,

4H, ArH), 6.71 (d, J = 9.0 Hz, 2H, ArH), 6.58 (s, 1H, CH), 3.05 (s, 6H,



2CH,), 1.82 (s, 6H, 2CH,). *C NMR (CDCl;, 75 MHz) d 18338,
181.1, 160.7, 152.1, 138.3, 1339, 1322, 1315, 127.8, 125.8, 120.7,
111.4, 89.7, 79.9, 40.1, 26.3. IR (KBr) n 1665, 1615, 1519, 1440, 1376,
1334, 1309, 1021 cm™. HRMS (El) : caled for Cp3H,NO; (M), 359.1521,

found 359.1523.

2-Bromo-4'-N,N-dimethylaminoacetophenone (12)*

/@LBV 4 -N,N-dimethylaminoacetophenone (500 mg, 3.06
\'}‘ mmol) 10 mL 48%

(490 mg, 3.06 mmol) 1
pH
96% ; R = 0.45 (20% EtOAc/hexanes) ; mp 87-88

(it.** mp 91-92  ); *H NMR (CDCl;, 300 MHz) d 7.89 (d, J = 9.0 Hz,
2H, ArH), 6.66 (d, J= 9.0 Hz, 2H, ArH), 4.36 (s, 2H, CH,), 3.08 (s, 6H,

2CH,).



1-(4’-N,N-Dimethylaminophenacyl)pyridinium
Bromide(13)™

12 (500 mg, 2.07 mmol) 5mL

g
¥
NN a9 (163 mg, 2.07 mmol) 6
I

98% ; R = 0.15 (20% EtOAc/hexanes) ; mp 250-251 ; 'H NMR
(CD50D, 300 MHz) d 8.90 (d, J= 6.6 Hz, 2H, ArH), 8.67 (t, J= 6.6 Hz,
1H, ArH), 8.16 (t, J = 6.6 Hz, 2H, ArH), 7.94 (d, J = 9.0 Hz, 2H, ArH),
6.81 (d, J=9.0 Hz, 2H, ArH), 6.32 (s, 2H, CH,), 3.11 (s, 6H, 2CH,). *C
NMR (CD,OD, 75 MHz) d 1880, 156.2, 147.6, 147.3, 131.8, 128.9,
121.8, 112.1, 66.9, 40.1. IR (KBr) n 3514, 3037, 1652, 1343, 1006, 682
cm™. HRMS (El) : calcd for CisHizBrN,O (M¥), 320.0524, found

320.0527.
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expl stdlh

SAMPLE DEC. & VT
date Jun 9 2005 dfrgq 300.065
solvent cDc12  dn H1
file exp dpwr 30
ACQUISITION dof o
sfrog 300.066 dm nnn
tn H1  dmm c
at 3.413 dmf 200
np 32768 dseq
Sw 4800.8 dres 1.0
fib 2600 homo n
bs 4 PROCESSING
tpwr 55 Th 0.10
pw 6.2 wtfile
dl 0 proc ft
tof 723.5 fn 65536
nt 16 math 5
ct 16
alock n  werr
gain not used wexp I
FLAGS whs 6 "
i1 n o wnt 4 4
in n i o
dp Y & :
hs nn E :
DISPLAY 0 -
sp -600.9 i
wp 4800.8 1
Vs 101 i
scC 0 F 3
wWC 250 i
hzmm 19.20 : -
is 116.53
rfl 600.8 i
.ﬂ.ﬂu M B B B B o B B i o B B i e B 1
ins 100.000 8.4 8.2 8.0 7.8 , w.
nm cdc  ph b . ¥
19.26 L 3 o
w 19.17 1
= : 4
. — ! #a
] s 5
© \
-
I
L e e e o e e e e e e e e e e e L R e i Y s
13 12 1.1 10 9 8 7
[ L ol bt el
6.08 7.97 8.4z




exp6 stdlh

SAMPLE
date Dec 28 2005
solvent cDCc13
file exp

ACQUISITION

sfrqg 300.066
in H1
at 3.912
np 32768
Sw 4801.3
fb not used
bs a4
tpwr 55
pw 6.2
dl 0
tof 723.5
nt 16
ct 16
alock n
gain not used

FLAGS
il n
in n
dp Y
hs nn

DISPLAY
sp -598.9
WP 4801.3
Vs 36
sC 0
wC 250
hzmm 18.21
is 500.00
rfil 598.9
rfp o
th -
ins 100.000

DEC. & VT
dfrq 300.065
dn H1
dpwr 30
dof 0
dm nnn
dmm c
dmf 200
dseq
dres 1.0
homo n
PROCESSING
b 0.10
wtfile
proc ft
fn 65536
math 2
werr
wexp
wbs
wnt




expl stdlh
SAMPLE DEC. & VT

date Mar 14 2006 dfrg 300.06S
solvent cCDC13  dn H1
file exp dpwr 30

ACQUISITION dof ]
sfrg 3200.066 dm nnn
tn H1  dmm <
at 3.412 dmf 200
np 32768 dseq
W 4801.3 dres 1.0
fb not used homo n
bs 4 PROCESSING
tpwr L1 T 0.10
Pw 6.2 wtfile
d1 0 proc ft
tof 723.5 fn 65536
nt 16 math ¥
ct 16
alock n  werr
gain not used wexp

FLAGS whs
il n o wnt
in n
dp ¥
hs nn
DISPLAY
sp -600.3
wp 4801.3
vE 78
scC o
weC 250
hzmm 3.35
is 186 .67
rfi 600.3
rfp 0
th 2
ins 100.000
nm cde  ph
— T T | B e S o e
12 10




exp2 stdlh

SAMPLE
date Feb 13 2006
solvent cpCciz
file exp
ACQUISITION
sfrog 300.066
tn H1
at 3.412
np 32768
sw 4801.3
fibo not used
bs a
tpwr 55
P 6.2
dl o
tof 723.5
nt 16
ct 16
alock n
gain not used
FLAGS
i1 n
in n
dp ¥
hs nn
DISPLAY
sp -598.3
wp 4801.3
Vs 100
sC 1]
we 250
hzmm 19.21
is 500.00
rfl 598.3
rfp o
th 2
ins 100.000

DEC. & VT
dfrq 300.065
dn H1
dpwr 30
dof 0
dm nnn
dmm c
dmf 200
dseq
dres 1.0
homo n
PROCESSING
b 0.10
wtfile
proc 1
fn 65536
math f
werr
wexp
whs
wnt

ks




dyys 1517
axpl  stdlh

EAMPLE DEC. & VT

e Jul 26 ZOOE  dfrg A00.06%
soivent e0S13  dn Hi
Tfila eMp  dpwr EL

ACQUISTITION daf L)
sfrg 00 .0E8 alm nnn
in Hi  dmm c
at 2,412 dmf 200
np AZPER  dRag |
St 48008 dres 1.0
Th 2600 homo - 11e
be 4 PROCESSING
Lpwr 33 Tk o.10
L 6.2 witfils
a1 0 proc ™
tor FE3.5  fn CLTET
mt 18 math ¥
ot is
alock N wWerr
gain not used wesp

F LGS whs
i n wnt
% :
ne 4
DISPLAY

=P -598 .3
wp 4800.8
wE &0
e o
e 250
hzmm 19,20
is S00.060
rfl 5498 .8
rfp o
th z
ins 100 . ana
nm cdc  ph

1.053
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wdd

T A |

- 183787
R 181.081
160.79%
—152.043
— 138,501
/ 133,531
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[ Hass Specirum ]

Ooia ¢ CHBHE1BE4-BEG Oate | @4-Oce—2@BE 742
Sampler DYYS5L517
More & LRE]1-359.4172

Inler 1 Dirsot lpn Hode : EI+
Spectrum Typa : Mormal Ion CMF-Linsacd
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DY¥3LE1A
exps  stodlh

SEAMFLL DEC. & WT
data dunn 14 2006 dfrg 300.065
o ivEnt cOoC12  dn H1
file Exp  dpwr aa
ACUISITION dotT a D
afirg Z00.066 dm P
Le H1  sdmm C B
at 5.41% dmf zon r &
np 32768 dseq 5
E1 4801.2 dres 1.8 ]
T ZE00  homo n . -
b ] PROCESSING (i
P 55 1b 0.18 |
e B.Z2 witfile
a1 0 proc ft 12
tof 723.5%  fn BE536
nt 16 math v
et 16
alomek N werr
gain not usad weup
FLAGS whs
i1 nownt
in n
dp ¥
he e
ODISPLAY
=p -589 .6
wp 4801 .53
WE 117
sC 1]
= 250
I =z i%.21
is i0s.z2
1“.“ 589.6 4
rfp o =
th q e,
ins 100,000
nm cdc  ph
-
e
:_ﬂ.._.“.ﬂ = =
AT Ew
g 8=
_. o o -
- _.{_ =
=
Ea= A 1
..._.._._.____._._ T T T 0 F LooF [ ey “+= T T T e p——
12 in ] [ =0 ppm
L4 -] il [}
15.82 16 .55
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3,105

expl stdih
SAHPLE DEC. & WT
gate Jul 12 2006 dfrg ELTMGTT (9] =
solvent CD30D dn HL1
file exp  dpwr an L
ACOUISITION dof L]
sfrg 300.067 dm nnn mv
Tt HLI dmm o
at F.413 dmf 00
np A3TEE deeg
B 4B00.B  dres 1.0 ..I...z w.m
Th 2600 homo 1]
bis 1 PROCESSTNG |
tpwr 55 T 0.lo
(2] 6.2 wtfile ‘u
dl 0 proc +
tor 723.5 Tn BE553E
nt 64 math f
ct 64
alack no wWarr
gain not used wesp
FLAGS whs
i n  wnt
im n
dp ¥
he i
DISPLAY
L] -G01.6
wp 4800 .8
w8 134
5C [}
wo 250
hEam 19,20
15 350 .96
1 1591.4%
rfp a8p.2
th 58
G 100, 080
nm cdc  ph
=
od
=
o
|
L A | S\ A
T T T T T T T T T T L I B S B e e e e e e B
13 12 11 ia 3 -] 7 B 5
e i e i B b
1n.24 10.0% 10.78 14.11
4.70 10.22 9.683
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DYYSLS1E

axpE Btdllc
SAMPLE DEC. & VT Q0
date Jul i3 2006 «dfrg Hoao.068 Z—
solvant CDIOD  dn H1
film BMp  dpwr 40
ACQUISITION [il=0 8 o @
sfrg 75,4680 dm YW
tn 13 dem i
at 0. .B6% def TFaar ~—
np S3TEB dzeg z WH
Tt 18859 .0 dres i.0 m
b 10400 homo L] _
(1.3 16 FROCEESTING
tpwr 56 b 1.00 13
P 4.8 wtrile
dl Z.900 proc fE
taf 1zZa.B Tn not used
nt 2048 math F
ot 2048
alock A wWerr
gain not used wexp
FLAGS whs
i1 "Wt
im n
dp ¥
hs Ll
DIZPLAY
sp =RER . B
wip 18859.0
¥E ai
sC ]
Wi 250
hamm 75 .49
is Sa0.06
rel LR
rfp 3697 .1
ith 2
ins 0. 000
nm o ph
=
=3
=
T om ]
|S83=
= %
- [ ATg2
= o =
] = - s
oo = H
r= [ o -
ﬂ = + o - -] L
n = = o - o
] ot = |
[ = s
= o "
i | ] "
o e H 2t ™
= o 4 ® L
= > o &
— = 1
I | _ _
LI L (L i o R L e e L A B I B B [N I TT T T T T =TT L e B e e TR e o o I B e e —z
220 200 1&0 160 140 120 i00 an (4] an 2n

ppm

103



66.9

T

65

35

45

35

30 .

15 |

94

.: ...-_.

e = S

. _... __

H __;

divdp s~ 1sNal5 162 5p

3000

1000

500 400.0

104



[ Hass Spectrum I
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