Spectra

“Science is nothing but developed perception, interpreted intent, common sense rounded
out and minutely articulated”

George Santayana
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Spectra

'"H NMR of 3
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Spectra

'"H NMR of 4¢
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IR of 4¢
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"H NMR of 4d

Spectra
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IR of 4d
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Spectra

'"H NMR of 7a
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'"H NMR of 7b
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Spectra

'"H NMR of 7¢
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Spectra

"H NMR of 7d
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Spectra

'"H NMR of 7e
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Spectra

'"H NMR of 74
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Spectra

'H NMR of 7g
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Spectra

"H NMR of 7i
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Spectra

1H NMR of 9a
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Spectra

1H NMR of 9b
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Spectra

1H NMR of 9¢
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Spectra

'"H NMR of 9d
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Spectra

IR of 9d
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"H NMR of 9e

Spectra
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Spectra

'H NMR of 12
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Spectra

'H NMR of 13b
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IR of 13b

Spectra
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Spectra

"H NMR of 13¢
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IR of 13¢
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Spectra

"H NMR of 15a
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IR of 15a
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Spectra

1H NMR of 15b
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Spectra

1H NMR of 15¢
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Spectra

1H NMR of 15d
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Spectra

1H NMR of 15e
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Spectra

1H NMR of 15f
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1H NMR of 159
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Spectra

1H NMR of 15h
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Spectra

'H NMR of 15j
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Spectra

'H NMR of 16a
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Spectra

"H NMR of 16b
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Spectra

'H NMR of 16d
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Spectra

'"H NMR of 16f
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Spectra

'H NMR of 16i
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Spectra

1H NMR of 18a
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Spectra

1H NMR of 18b
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Specira

1H NMR of 18e
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Spectra

"H NMR of 18f
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Spectra

IR of 18f
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Spectra

1H NMR of 18i
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Spectra

"H NMR of 19a
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Spectra

'"H NMR of 19b
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Spectra

"H NMR of 19¢
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Spectra

"H NMR of 20a

96000 0 L

50562 e
9EGEA" ¢

25026°% L
TPGr5° Y

LEOLE' T

B9G66° "V U

H0E Lo

N =
: R

p2LOE"E \. ——
261682 ko'
28809°2 O
620E9°2 m LLORIE60TT
2t6ge’e _

= 4

182507 ¢
29080 NW ’ J

GES80 £ SO0 Y . .
s T.“m Ny N V. { SN »
BlEG2 L - .

&

OH
T
8

IR LR LA L

HiC
400 —------v-enoen
200 —f--------m----
0.0

ppm

wad [eatiaavy

IR of 20a

270

3000.0 2000.0 1500.0 1000.0 500.0

4000.0




Spectra

"H NMR of 20b
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Spectra

"H NMR of 20d
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Spectra

'H NMR of 20f
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Spectra

'"H NMR of 21a
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Spectra

'"H NMR of 21b
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Spectra

"H NMR of 21¢
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Spectra

'"H NMR of 211
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Spectra

'"H NMR of 22a
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Spectra

'"H NMR of 22b
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Spectra

'"H NMR of 22¢
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Spectra

"H NMR of 22f
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Spectra

'"H NMR of 23a
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Spectra

'"H NMR of 23b

~~"108°9

g |

vs/mmwt..m . Wagnqeapupopiapiepmptpd FRE 7+ V- SR,
—— L. T AR o

el

!
I

Lol
|

7

|

61 1
Lo
PR el
. orie
b
-
g
; v}
1616°9 o=t 8
[T / ]
00469 :.V(; (o 'Hm,\f\ 000 2 | ..
2180 { ~=—gm 5 e ZTGEE
L6602 w\\z { i -z > " !
f80i ¢ 7 N | . £0TOE™ ; ; ,
siel L/ ! ; ; . : : -
9292 { ~ : ) N . ;
Lo . ; , : .
i 1 3 ] ] .l
: : ; X ;
, ; W m : m
) . . ) ; L
. ; ; N J
Y L + s i . 1
M@ L I T H AN I T T O O O A T
—wl o = © o S S S
. @] o R Q @ ] =
way atenr |2 o m & o =r g

500.0
283

%

3000.0 2000.0 1500.0 1000.0

4000.0




Spectra

'H NMR of 23¢
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Spectra

'H NMR of 23d
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Spectra

'"H NMR of 24a
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Spectra

'H NMR of 24b
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Spectra

"H NMR of 24d
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Spectra

'"H NMR of 24f
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Spectra

1H NMR of 26a
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Spectra

1H NMR of 26b
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Spectra

1H NMR of 26¢
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Spectra

1H NMR of 26
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Spectra

1H NMR of 26h
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Spectra

1H NMR of 26i

£626°
€266
1646
0£00
LBET
234
gg8t”
ezee”
1419

— 561

=2k e |

088E"
LEWP”
GBEV "
vegr”

L0t
801
~Jat

ig0e

:

yaBL”
86L€"
ESOV "
00EY "

6566y
oige”
L1e2’
giie’
969L°
GrBL”
£808°E
VEZB'E

P e B B T T T s T uuuteo iR U e

S S R

€419°9
jusi a4
2616°9
98r6° 9

£690°8 o

BIEQ £

£€626°
92256
£0646°
£6200°

LT e
gvegt”
05881°
vezae”
oErie”
§6£8E"
DiETY”
Q88EY
Zvesgr’
09¢Br°
£8L28°

seess
8164l
LEGHL”
goeie”
262EY”

wdg

G6E0°S

z —_—E

600°2

HO
U

O /||| -
L vS6'1 [ o
o—= .\1.1 -S
: =
M../: H J (484
fo gEe L r
e I
W‘I.I TOEr
/ el -
foa ~ A
“rlu\'\x! seie L
' o
- .«m
ﬁ 9
ﬂ +
€
-\ N [ - ~ET
fe vi0° 1 | 9480

ppm

t548a30) 1eu023u]

— =

= 8io'e

ehl'e |

w% ! - |

10

12

ppm

IR of 26i

3000.0 2000.0 1500.0 1000.0 500.0

4000.0

296



Spectra

1H NMR of 26j
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Spectra

'"H NMR of 28a
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Spectra

1H NMR of 32a
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Spectra
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IR of 32b
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Spectra

"H NMR of 33a

i 1
] Ll
[o13Te1o R —— b T B A i L% o s ¢ o s DN o L Lo & Y s,
” "N-'
. ) T
L ' ' 1
i 1 1
1 ]
L9561 " ! -
¥086° ¢ L~ h ) 6'6C
2r00°2 ' ! T
8ie0°¢e 1 1 1
11502 r . . :
€922 e e '
w8IE'2 u/ TTTR00E Loy ' ' :
Leve’2 / —7BE0E . , '
2rge'2 e =BT E ' ' \
898E°¢ 0012 ¢+ ' ' \
eriv'z 55 : ' ,
mmmv.m\n e ' i m
t2p-2 Fo X ' '
12162 ! ' '
£2Es' 2 . h )
] i I S K 1
£L66°2 : T -
9029'2 L < h h 1
1
‘ ) b
4 1 1
1 1 )
o 1 1
1
1}
1
Lo ) .
1 1
) 1
I TP S oSy RPN N
L 1 )
i )
i 3
1 3
1 i
. Y i i N
= : H H
O i t i
L ] i 1 -
¥ H i
¥ i t
1 1 L b
1 i H
. s £ b H H
e = = Fobeemmnee- Amommmee- Pommmeees ERRRRL R ~
&v:wu 6% ! ' : :
ot a4 L ” " ” " »
¥ H 1
BRER L a0 2 i i 3 ' L
6698°L — =l a : H : f
3 3 ] 3 ¥
L3 i t t ud
t 3 3 ]
- ¥ 13 3 t
f ke ] i [} o
A -~ ! !
- 0¥ 3______..___~____-~__~.—_
®o = 9 o = o =
3 oy N9 < vy ol e) [}
°og =g ® & A
wdd (RaBavu IW m

302

3000.0 2000.0 1500.0 1000.0

4000.0




Spectra

'H NMR of 33b

000" 0-—

T peoe

wad

OFt

—r2 e

4]

7000 €
=~ vE0’2

NS e

§90°2

m—EC &

L\Xm.m.,.m

<=

CEQ'E

{ousazug

2 C80°€ L

foe 30

IR of 33b

.
[ A A |

0.0

3000.0 2000.0 1500.0

4000.0

1 ppa

303



Spectra

"H NMR of 34a
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Spectra

'H NMR of 34b
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Spectra

'"H NMR of 35a
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Spectra

'H NMR of 35b
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Spectra

'H NMR of 35¢
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Spectra

'"H NMR of 35d
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Spectra

'H NMR of 36a
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Spectra

'"H NMR of 36b
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Spectra

"H NMR of 37a
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Spectra

'"H NMR of 37b
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Spectra

'H NMR of 37¢
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Spectra

"HNMR of 39a
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Spectra

'HNMR of 39b
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Spectra

'HNMR of 39¢

5000 G-
500" 0 H/.

g5
:629" 1 “\
PER9 |
kepe 2
tg62 2
Lreee F
598y 2
65y "2
SERp 2

£
=

EISE'E
360r €
SSEP €
309y £
Lvay £
6LL'E
HOYG' e
R1B0

=)

LEEE' 8
(€989
016'9
36968
FEL6°9
52869
L5004
HELG L

J—

902y

<

—— b

—d

£9E0 L
9EYD° L
8402° L
WweS" L
P 192" L
08 L
eve’ L
P9L8 L

S

wad

Bil 'k

—nlE

/090

=—80E [

~Jerer

5L0°2

—_

[

SFLET

——
—_—

501 ¢

e[

ovh2

T Bege |

000°¢

————

[

b9y

I~

o)

IR of 39¢

(432!

|

RSy g

'
1
t
|
¢

%T

80.0 —f----

—

60.0 —p-mnenmmmemnn

40.0 —t---cmmmommmoen

20.0 —f----ommmnmes

3000.0 2000.0 1500.0 1000.0 500.0

4000.0

317



Spectra

'"H NMR of 40a

§000° 0~
6058°0
arae’t
88rr- i
86y ¢
0Lyt
veBr 1
8005° 4
60571
137481
BLELTT
ge6L 4
£esLt
884471
Gc208° 1
292871
pOEE 2
veEGE'2
€605°2
EVES'2
48686°¢
B6288°¢
2e66°8
v820°E
PEED'E
gord'€
B8O’y
1421484
65827y
I TA*T 4
asee’v
8062 ¥
0E0E P

RIS N

wdd

}

|

i

:

:

0S0,CH,

N

oy

b1

bt~

e

=il

pom

318

500.0

1000.0

I T U L T L L

1500.0

2000.0

R

]

SR U

3000.0

Ao

4000.0

80.0 —}----

IR of 40a
100.0 —--------mmmmne-



Spectra

'"H NMR of 40b
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Spectra

"H NMR of 42a

P S

-i

e

[

2 |

|

O. 2

fZ

&

-l

|

o
-

¢

o

4

}

{53
D]

1

=3
Y

|

fr]
)

TR976 m
TE6°62 =
9LE° T2 ~
£9°52
b48°82
16092
Lzt 97
LT 08
9B 08 e
Tr8U08
§89° 8¢

P

2W0T°sE
T8 8
2978
woLose
teéT6C
TETo

A

ez
ooy

Lt 1d
BELS2T
880 °HIT
T99°43T
200931 =
R12 A8 £24
9857921

280°62% H g
[ 221

Tegr et~
00" 427
ThsHET
509°56T

55821

T
g%
3
$%
58

B2 957 -

BLLCLT
LT

3C NMR of 42a

320

ppm

100 BO

120

140

160

180

200




IR of 42a
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Spectra

1H NMR of 42b
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Spectra

1H NMR of 42¢
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Spectra

"H NMR of 44
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Spectra

'"H NMR of 45
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Spectra

IR of 45

-~
5
s

-

£_-z0'zes
Soetes

== “re'ert
&N&/M@RS

~~ZF LEGE

LEL0LL

......... b QOO e
Mvv.ﬂhmw

6P 3821
Faw'zeet

e LE'SEOL
T

., TR

= bERPE LT

b~ 9L ETPE
92 L8vE

P - 885841

B T 4 W A XA

600

]
1000 800

LA AL L AL A L L AN NN s AL I R A A B R LI N R AR B SR A
2800 2400 2000 1800 1800 1400 1200

3200

L S

4000 3600

ESI-MS of 45

Br SN Ny

07 "OMe

Chemical Formula: CygHapBINO;

Molecular Weight: 342.23

386.9

3649

L6 5424 5615 SERS
520 | 340 | St i

L
s68

460.5 4838 S
480

423.7
420

*

9.0

3420

262.2
266

1899
}

¥

280.1 3004 32L9
380

7

207.1 225.1 243.9

(i g

160

1520, 1711

T
10

120.1
120

i
100

326



Spectra

1H NMR of 48a
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Spectra

1H NMR of 48b
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Spectra

"H NMR of 48d
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Spectra

IR of 48d
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Spectra

1H NMR of 48e
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Spectra

1H NMR of 48f
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Spectra

1H NMR of 48i
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Spectra

1H NMR of 48]
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Spectra

1H NMR of 48l
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Spectra

1H NMR of 48m
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Spectra

1H NMR of 48n
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