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IR Spectrum
(liquid film) 1735
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IR Spectrum
(KBr disc)
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IR Spectrum
(KBr disc)
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IR Spectrum
(CCI4 solution)

I I I I I

4000 3000 2000 1600
V (ern")

1200 800

100

80

60

40

20

Mass Spectrum
M+- =168

"'"co
153<IJa.

<IJ
IIIco
.0

'0
*-

~Ij l'~J I l I C9H1203

UV Spectrum

Amax 267 nm (Io910E 2.8)

solvent: ethanol

40 80 120 160
m/e

200 240 280

__J"--------J"-------
13C NMR Spectrum
(100.0 MHz, CDCI3 solution)

proton decoupled

200 160 120 80 40 o 0 (ppm)

1H NMR Spectrum
(200 MHz, CDCI3 solution)

expansion

,
7.0

,
6.4 ppm ppm

TMS

10 9 8 7 6 5 4 3 2 1 o
s (ppm)

146



Problem 58
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IR Spectrum
(KBr disc)
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IR Spectrum
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IR Spectrum
(liquid film)
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IR Spectrum
(liquid film)

4000 3000 2000 1600
V (ern")

1200 800

100 Mass Spectrum
57

80 ..>< 29co
Ql
0-

No significant UV60 Ql

'" 87co
.c absorption above 220 nm

40 '0
~ 101 M+"

20
I~ ~I

73

III
130 C8H 18OI

40 80 120 160 200 240 280
m/e

I I I

13C NMR Spectrum
(100.0 MHz, CDC'3 solution)

I I I I I I I I

solvent
proton decoupled UL

----------"-----

I I

200
I I

160
I I

120
I I

80
I I

40 o 0 (ppm)

1H NMR Spectrum
(400 MHz, CDCI3 solution)

expansion

3.0 2.0 1.0 PPM
TMS

10 9 8 7 6 5 4 3 2 1 o
o(ppm)

182



IR Spectrum
(liquid film)

Problem 94

100 Mass Spectrum 0.591 Il>
u

80 -" c:
<1l<1l
€Q)

"'- 92 0
60 Q) II)

.cII)
<1l<1l.c M+" 1.040 '0 134

~

l20
1,1 IJ,.L ,I ~, J C1QH14

1.5

40 80 120 160 200 240 280 200
m/e

4000 3000 2000 1600
V (ern")

1200 800 0.0

UV spectrum

1.430mg /10 mls
path length: 2.00 cm

solvent: hexane

250 300 350
A. (nm)

13C NMR Spectrum
(20.0 MHz, CDCI3 solution)

I

H-C-H
I

expansion

,
130

proton decoupled

200 160 120

solvent

80

I

H-C-H
I

40

I

H-C-H
I -CH

3

TMS

o 0 (ppm)

1H NMR Spectrum

(400 MHz, CDCI3 solution) I~I
expansion ~L

I

2.8
i

2.6

expansions

i i

1.7 1.6
, i

1.5 1.4 1.1 1.0 ppm

TMS

10 9 8 7 6 5 4 3 2 1 o
o(ppm)

183



IR Spectrum
(liquid film)

Problem 95

4000 3000 2000 1600
V (ern")

1200 800

100

80 1a
Q)
0.

60 :ll
to

.D

40 '0
<fl

20 I 77

h II ,I" II.~. I I.

119 Mass Spectrum UV Spectrum

Amax 262 nm (lo910E 2.5)

solvent: ethanol

40 80 120 160
m/e

200 240 280

13C NMR Spectrum
(50.0 MHz, CDCI3 solution) expansion

~'-J
solvent

r I I i r

128 124 ppm

C

proton decoupled

200 160 120 80 40 0 o(ppm)

1H NMR Spectrum
(600 MHz, CDC'3 solution)

I expansion

V ..\ c-

i j

V-- ppm 7.4 7.2

- j TMS

I

I I I I I I I I I I I

184

10 9 8 7 6 5 4 3 2 1 o
o(ppm)



IR Spectrum
(liquid film)

Problem 96

4000 3000 2000 1600
V (ern")

1200 800

100

80 .:.<
<tl
Ql
C.

60 Ql
<Il
<tl

.>J

40 '0
~,

20
u I

105

I

Mass Spectrum UV Spectrum

40 80 120 160
m/e

200 240 280

/

I I I I I I I I I I I I

13C NMR Spectrum
(100.0 MHz, CDCI3 solution)

DEPT CH2 , CH3t CHt

I I

r

solvent

I
proton decoupled

I
,
I

I I I I I I i I I I I

200 160 120 80 40 o 0 (ppm)

1H NMR Spectrum
(400 MHz, CDCI3 solution)

,
7.5

,
7.3 ppm

i •

2.8 2.7 ppm

expansions

i I

1.8 1.7 ppm
i •

1.45 1.35 ppm

expansion

1
,

1.05 0.95

10 9 8 7 6 5 4 3 2 1 o
o(ppm)

185



IR Spectrum
(liquid film)

4000 3000 2000 1600
V (ern")

1200 800

Problem 97

100

80 ""'"CD
0-

60 CD
U>

'".D

40 '0
;f!.

20

57

91

92

M+"
I. 1,148

Mass Spectrum UV Spectrum

Amax 260 nm (I0910c 2.5) \

solvent: methanol

40 80 120 160
m/e

200 240 280

13C NMR Spectrum
(50,0 MHz. CDC'3 solution)

solvent

200

1H NMR Spectrum
(200 MHz. CDCI3 solution)

160 120

expansion

I
7,5

80

,
7.0 ppm

40 o (5 (ppm)

TMS

186

10 9 8 7 6 5 4 3 2 1 o
(5 (ppm)



IR Spectrum
(liquid film)

Problem 98

4000 3000 2000 11600
V (em- )

1200 800

100

80

60

40

20

147 Mass Spectrum
139/141

""co
<Il
Co
<Il
tJl
co
J:J

'0 M+'
cf!..

~.1 ~I, ,~
182/184

IJ. ,I '~I C11~5CI

40 80 120 160 200 240 280
m/e

I I I I I I I I I I I I

13C NMR Spectrum -- Resolves into two
(50.0 MHz, CDCI3 solution) signals at higher field strength

DEPT CHz' CH3t CHt
1

-- Resolves into two
signals at higher field strength

proton decoupled
solvent I I II I II

I I I I I I I I I I I

200 160 120 80 40 0 o(ppm)

1H NMR Spectrum
(200 MHz, CDC'3 solution)

~~JL_
expansion

j I I

2.75 2.5 ppm 1.5 1.0 ppm

10 9 8 7 6 5 4 3 2 1 o
o(ppm)

187



IR Spectrum
(liquid film)

4000 3000

1718

2000 1600
V (ern")

1200 800

Problem 99

100
43 Mass Spectrum UV Spectrum

119
80 "'" Amax 262 nm (I091OE

,
'" 2.5)(l)
a.

60 (l)

"''" solvent: methanol.c M+"
40 '0 176

~

20
I. II L ,.I.""jll 161 II I. C12 H16 0

40 80 120 160 200 240 280
m/e

I I I I I I I I I I I I

13e NMR Spectrum

lL~";oo(50.0 MHz, CDC'3solution)

1I I
130 125 ppm

DEPT CH2 t CH3 t CHt lc";oo I
I I

130 125 ppm • solvent I I.' I I II
proton decoupled

I II I I J I I I I I I

200

1H NMR Spectrum
(200 MHz, CDCI3 solution)

160 120 80 40 o 0 (ppm)

188

10 9 8 7 6 5 4 3 2 1 o
o(ppm)



IR Spectrum
(CCI4 solution)

1693

Problem 100

4000 3000 2000 1600
V (crn'")

1200 800

100

80

60

40

20

183/185 Mass Spectrum

~

ltJ
Ol
c-
Ol
(fl

155/157ltJ
.a
0 M+" = 198/200
f1!..

Il 111 CaH 70Br

UV Spectrum

solvent: ethanol

40 80 120 160
m r e

200 240 2ao

I I I

13C NMR Spectrum
(100.0 MHz, COCI3 solution)

I I I I I I I I I

DEPT CH2 , CH3+ CH+

proton decoupled
solvent II I II .

I I I I I I I I I I I I

200 160 120 80 40 0 () (ppm)

1H NMR Spectrum
(200 MHz, COCI3 solution)

expansion

JJL -
7.8 7.2 ppm

~
TMS

I

I I I I I I I I

10 9 8 7 6 5 4 3 2 1 0
() (ppm)


