Kapélrfberg Ubungen zur Spektroskopie Problem 001
1. Quantitative Analyse:
[C:07.79% [H: I | | | | enthilt: C, CI |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 002

1. Quantitative Analyse:

[C:10.04% [H:0084% |oO: | | | | enthilt: C, H, CI |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 003

1. Quantitative Analyse:

[C:1412% [H:0235% |oO: | | | | enthilt: C, H, CI |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 004

1. Quantitative Analyse:

[C:26.09% [H:0435% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Ubungen zur Spektroskopie
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Problem 005

1. Quantitative Analyse:

[C:23.76% [H:05.94% |o: | | |

[ ent

hilt: C, H, CI |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 006

1. Quantitative Analyse:

[C:37.49%

[H:12.58 %

[o: | | |

| enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Kapélrfberg Ubungen zur Spektroskopie Problem 007

1. Quantitative Analyse:

[C:20.00% [H:06.71% |o: | | | |enthdlt: C,H,N,0 |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Kappélrfberg Ubungen zur Spektroskopie Problem 008

1. Quantitative Analyse:

[C:1470% [H:0062% |oO: | | | |enthdlt: C,H,Cl,0 |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 009

1. Quantitative Analyse:

[c:1863% [H:0156% |oO: | | | | enthilt: C,H, Cl, 0
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 010

1. Quantitative Analyse:

[C:25.42% [H:03.20% |o: | | | | enthilt: C,H, Cl, 0
2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 011

1. Quantitative Analyse:

[C:2668% [H:0224% |o: IN: | | | enthilt: C, H, O |
2. MS-Spektrum
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4. IH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 012

1. Quantitative Analyse:

[c:1801% [H:0227% |o: | | | | enthilt: C, H, CI |
2. MS-Spektrum
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Kappenberg Ubungen zur Spektroskopie Problem 013
1. Quantitative Analyse:
[C:5852% [H:07.37% |O: [ N: | | [enthalt: C, H, N |
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem

014

1. Quantitative Analyse:

[C:16.75% [H:0281% |o:

| enthalt: C, H, Br, CI

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 015

1. Quantitative Analyse:

[C:1279% [H:02.15% |o: | | | | enthilt: C, H, Br |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 016

1. Quantitative Analyse:

[C:2427% [H:0407% |oO: | | | | enthilt: C, H, CI |
2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 017

1. Quantitative Analyse:

[C:2427% [H:0407% |oO: | | | | enthilt: C, H, CI |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Kappélrfberg Ubungen zur Spektroskopie Problem 018

1. Quantitative Analyse:

[C:5454% [H:09.09% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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3. IR - Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 019

1. Quantitative Analyse:
[C:40.00% [H:0667% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Kapélrfberg Ubungen zur Spektroskopie Problem 020

1. Quantitative Analyse:

[C:40.00% [H:06.71% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 021

1. Quantitative Analyse:
[C:19.22% [H:04.03% |oO: | | | | enthilt: C, H, Br, O

2. MS-Spektrum
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3. IR - Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 022
1. Quantitative Analyse:
[C:4067% [H:0853% |o: | | | |enthdlt: C,H,N,0 |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 023
1. Quantitative Analyse:
[c:32.00% [H:06.71% |oO: | | | | enthilt: C,H,N, O

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 025

1. Quantitative Analyse:

[C:5214% [H:13.13% |o:

| enthilt: C, H, O |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem

026

1. Quantitative Analyse:

[C:30.74% [H:07.74% |o: | | | |enthdlt: C,H,0,5 |
2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 027

1. Quantitative Analyse:

[C:3871% [H:09.68% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 028

1. Quantitative Analyse:

[C:6427% [H:07.19% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 029

1. Quantitative Analyse:

[C:64.27% |H:07.19%

[o: | | |

| enthilt: C, H, O

2. MS-Spektrum
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Kapélrfberg Ubungen zur Spektroskopie Problem 030

1. Quantitative Analyse:

[C:3463% [H:0387% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 031

1. Quantitative Analyse:

[C:3320% [H:0464% |oO: | | | |enthdlt: ¢, H,0,cl |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 032

1. Quantitative Analyse:
[C:62.04% [H:1041% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 033

1. Quantitative Analyse:

[C:62.04% [H:1041% |oO:

| enthilt: C, H, O |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 035

1. Quantitative Analyse:

[C:4864% [H:08.16% |oO:

| enthilt: C, H, O

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 036

1. Quantitative Analyse:

[C:4864% [H:08.16% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 037

1. Quantitative Analyse:

[c:4864% [H:08.19% |o:

| enthilt: C, H, O |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 038

1. Quantitative Analyse:

[C:40.00% |H:06.71%
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| enthilt: C, H, O

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem

039

1. Quantitative Analyse:

[C:2930% [H:05.74% |o: | | |

| enthélt: C, H, Br

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 040

1. Quantitative Analyse:

[C:2930% [H:05.74% |o: | | |

| enthadlt: C, H, Br |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 041
1. Quantitative Analyse:
[C:4930% [H:09.65% |oO: | | | |enthdlt: C,H,N,0 |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 042

1. Quantitative Analyse:

[C:40.44% [H:07.92% |o: | | | |enthdlt: C,H,N,0 |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 043

1. Quantitative Analyse:

[C:59.96 %

[H:13.42% |o: | | |

| enthilt: C, H, O |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
L HE Lt 1 . 1
12 1 T T 1l T @ 8 i &
5. 13C—NMR—Spektrum:
. o
t t
o
zad ZZ@ zZPe 185@ 168 14@ 128 =L ) 48 & Z9W ToM B
| www.kappenberg.com Materialien | Probleme zur Spektroskopie | 9/94 bzw. 10/2012 | 1 |




Kappélrfberg Ubungen zur Spektroskopie Problem 044
1. Quantitative Analyse:
[C:59.96% [H:13.42% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 045

1. Quantitative Analyse:
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2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem

046

1. Quantitative Analyse:
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Ubungen zur Spektroskopie

Problem 047

1. Quantitative Analyse:

[C:26.99% [H:02.27 %
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2. MS-Spektrum

198 -
r
T
3
14
5@ .
I -
$
= -
n
T 7T
“ ] "l
ulli 1 | ||
e LA LAy bl EALE ahnl AL G'H'”"“'BH""'"jl.ﬁ””"”'.1.".'51'3”"“.1'.&'13“'"'ilclli”"“.llslﬁ”;;'”iun
3. IR - Spektrum
.............. oo 8 G088
- _{H_r.hr—ﬁ__‘_'_\wr_.ﬂ—'u i '. : W \\ . . i 'E
I . NI se
- - T
: =
: i
- —_]
T ET T zhee' zZooe 1fe8 16008 La00 Lzéumlfgggahlsgg_i P
4. TH-NMR-Spektrum: (60 MHz)
Illl-lzillllﬁlalq""illlll | — t P ot t t |a
12 11 1@ 3 8 T 3 5 0 a4 U ‘2 3 1 pem @
5. 13C-NMR-Spektrum:
+
= -
za0 22@ =2B8 18@ 168 148 128 ie@ ae &0 48 & 20 Tem @
| www.kappenberg.com Materialien | Probleme zur Spektroskopie | 9/94 bzw. 10/2012 | 1 |




AK
Kappenberg

Ubungen zur Spektroskopie

Problem 049

1. Quantitative Analyse:

[C:41.38% [H:03.45%

|O:

| enthilt: C, H, O

2. MS-Spektrum

1999
r
T
3
14
50 .
I -
$
= -
n
-
fl |||| ‘ I|‘ 11 I 1 || |:I-:I.EI
nn....p..éh.. L RALRF SupLl LLRRY LAY "'s;ﬁ"""'ib"'"""1':51'3"""i.&iai""'ik'é'""1'&&";;"'&::3'3
3. IR - Spektrum
N1
h e
o
F
&
.
I
]
i L
AAGE 96D ET T EAGE IZOEE 1888 JL4GE i148@ 1208 iG@Ea aaa sta ©
Hellen=sahl om—1
4. 1H-NMR-Spektrum: (60 MHz)
L HE Lt A 1 [P 1 el A
il
J
-
127 11 T 1e 5 g RN 5 a4 3 2 & 1 pem @
5. 13C—NMR—Spektrum:
a
=
«
zad ZZ@ zZPe 185@ 168 14@ 128 =L ) 48 & Z9W ToM B
| www.kappenberg.com Materialien | Probleme zur Spektroskopie | 9/94 bzw. 10/2012 | 1 |




AK
Kappenberg

Ubungen zur Spektroskopie

Problem 050

1. Quantitative Analyse:

[C:41.38% [H:03.45%
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| enthilt: C, H, O |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 051

1. Quantitative Analyse:

[C:71.64%

| H: 07.46 %

|O:

| enthilt: C, H, N |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 052

1. Quantitative Analyse:

[C:55.81% [H:07.02%

[o: | | |

| enthilt: C, H, O |

2. MS-Spektrum
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Kap|erlr$berg Ubungen zur Spektroskopie Problem 052A
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Ubungen zur Spektroskopie

Problem 053

1. Quantitative Analyse:

[C:47.06% [H:0592% |o: | | | | enthilt: C, H, O
2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 054

1. Quantitative Analyse:

[C:4068% [H:05.12% |o: | | | | enthilt: C, H, O

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 055

1. Quantitative Analyse:

[C:32.01% [H:04.03%

[o: | | |

| enthilt: C, H, O

2. MS-Spektrum
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Kaprélrfberg Ubungen zur Spektroskopie

Problem 056

1. Quantitative Analyse:

[c:2525% [H:03.73% |o: | | |

| enthélt: C, H, Br

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 057

1. Quantitative Analyse:

[C:66.63% [H:11.18%

[o: | | |

| enthilt: C, H, O

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 058

1. Quantitative Analyse:

[C:66.63% [H:11.18% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum

189 7

LI L
1

T2

L =L
L

X
1

Il 1y |
" EARAR RS T AL ARRE" " XARLARE” T RARLERAD" * "'"'é"""""s'n'a"""'i""""h'é"""'éh";;"'iia'n

=

3. IR - Spektrum

-

W omeaglel O NE=TONED B

ALG0 S5 GE ET - sand IZA@EE 1866 2 liG@ 2 i14da 1706 iGEa aao &G
Hellenzahl om-1

4. TH-NMR-Spektrum: (60 MHz)

~

: —1

12 11 18 9 8 7 & 3 4 3

‘51 pom @

5. 13C-NMR-Spektrum:

s

zad ZZ@m zZpe 189 168 148 128 1P@ =@ 1) 48 3 ZVU DM @

| www.kappenberg.com Materialien | Probleme zur Spektroskopie | 9/94 bzw. 10/2012 | 1 |




Kapélrfberg Ubungen zur Spektroskopie Problem 059

1. Quantitative Analyse:

[C:66.63% [H:11.18% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 060

1. Quantitative Analyse:

[C:5453% [H:09.15% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Kapélrfberg Ubungen zur Spektroskopie Problem 062

1. Quantitative Analyse:

[C:35.06% [H:06.62% |oO: | | | | enthilt: C, H, Br |

2. MS-Spektrum
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Kapélrfberg Ubungen zur Spektroskopie Problem 063

1. Quantitative Analyse:

[C:51.90% [H:09.80% |oO: | | | | enthilt: C, H, CI |

2. MS-Spektrum
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KappAeIrfberg Ubungen zur Spektroskopie Problem 064

1. Quantitative Analyse:

[C:26.11% [H:0493% |o: | | | | enthilt: C, H, | |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 065

1. Quantitative Analyse:

[C:26.11% [H:04.93%
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| enthilt: C, H, | |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 066

1. Quantitative Analyse:

[C:64.82% [H:13.60% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Kapélrfberg Ubungen zur Spektroskopie Problem 067

1. Quantitative Analyse:

[C:64.82% [H:13.60% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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KappAeIrfberg Ubungen zur Spektroskopie Problem 068

1. Quantitative Analyse:

[C:64.82% [H:13.60% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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AK
Kappenberg

Ubungen zur Spektroskopie

Problem 069

1. Quantitative Analyse:

[C:64.82% [H:13.60% |oO:

| enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

AK
Kappenberg

Problem 070

1. Quantitative Analyse:

[C:5446% [H:13.71% |o: | | |

| enthalt: C, H, Si

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 071

1. Quantitative Analyse:

[C:75.95% [H:0633% |oO: | | | | enthilt: C,H, N |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 072

1. Quantitative Analyse:

H:06.24% |O: enthélt: C, H, O,N

: 53.09 %

2. MS-Spektrum
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3. IR - Spektrum

@a
=

o

¥

E

se

4

i

H

t

L L=
QD00 B5OB ET T 0@ SO0 1500 1600 1408 1309 1008 S0@  sod o

4. 1H-NMR-Spektrum: (60 MHz)
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Kappélrfberg Ubungen zur Spektroskopie Problem 073

1. Quantitative Analyse:
[C:59.98% [H:08.05% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Kappélrfberg Ubungen zur Spektroskopie Problem 074

1. Quantitative Analyse:

[C:59.98% [H:08.05% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
= ="
a a
o
Zad ZZ@ zZPe 185@ 168 14@ 128 =L ) 48 & Z9W ToM B

| www.kappenberg.com Materialien | Probleme zur Spektroskopie | 9/94 bzw. 10/2012 | 1 |




Kappélrfberg Ubungen zur Spektroskopie Problem 075

1. Quantitative Analyse:

[C:59.98% [H:08.05% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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KappAeIrfberg Ubungen zur Spektroskopie Problem 076

1. Quantitative Analyse:

[C:69.72% [H:11.70% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 1:‘"C-NMR-Spektrum:
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KappAeIrfberg Ubungen zur Spektroskopie Problem 077

1. Quantitative Analyse:

[C:69.72% [H:11.70% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 1:‘"C-NMR-Spektrum:
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Kappélrfberg Ubungen zur Spektroskopie Problem 078

1. Quantitative Analyse:

[C:69.72% [H:11.70% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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AK
Kappenberg

Ubungen zur Spektroskopie

Problem 079

1. Quantitative Analyse:

[c:58.80% [H:09.87 |o: | | | | enthilt: C, H, O |
2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 080

1. Quantitative Analyse:

[C:58.80% [H:09.87% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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AK
Kappenberg

Ubungen zur Spektroskopie

Problem 081

1. Quantitative Analyse:

[C:7053% [H:13.02%

[o: | | |

| enthilt: C, H, N |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Kapélrfberg Ubungen zur Spektroskopie Problem 082
1. Quantitative Analyse:
[c:83.24% [H:16.76% |oO: | | | | enthilt: C, H |

2. MS-Spektrum
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AK
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Ubungen zur Spektroskopie

Problem 083

1. Quantitative Analyse:

[C:41.65% |H:02.91%

|O:

[enthalt: C,H,0,Br |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 084

1. Quantitative Analyse:

[C:56.06% [H:03.92% |o: | | |

[enthalt:C,H,0,Cl |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 085

1. Quantitative Analyse:

[C:58.54%

| H: 04.09 %

[o: | | |

[enthalt:C,H,N,0 |

2. MS-Spektrum
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KappAelrfberg Ubungen zur Spektroskopie Problem 085A

100 (MHz)

Mefifeequenz:
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Kappélrfberg Ubungen zur Spektroskopie Problem 087
1. Quantitative Analyse:
[C:9226% [H:07.74% |o: | | | | enthilt: C, H |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 088

1. Quantitative Analyse:

[C:56.26 % [H:04.98%

|O:

[enthalt: C,H,N,Cl |

2. MS-Spektrum
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Ubungen zur Spektroskopie

AK
Kappenberg

Problem 089

1. Quantitative Analyse:

[C:5217% [H:0438% |oO: | | |

[enthalt:C,H,N,0 |

2. MS-Spektrum
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KappAelrfberg Ubungen zur Spektroskopie

Problem 089A

1H-NMR-Spektrum Range = 250 Hz, Offset = 600 Hz (Spektrometer 100 MHz) (Imm » 1Hz)

T
|

F | _ |

6.3

8 8 2.8 8.8 o e
|www.kappenberg.com | Materialien | Probleme zur Spektroskopie | 9/94 bzw. 10/2012 | 1 |




Kappélrfberg Ubungen zur Spektroskopie Problem 090

1. Quantitative Analyse:

[C:5217% [H:0438% |oO: | | | | enthilt: C,H, O,N |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 090A
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1H-NMR-Spektrum Range = 250 Hz, Offset = 600 Hz (Spektrometer 100 MHz) (Imm » 1Hz)
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Ubungen zur Spektroskopie

Problem 091

1. Quantitative Analyse:

[C:5217% [H:0438% |oO:

[enthalt:C,H,N,0 |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 091A
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Ubungen zur Spektroskopie

Problem 092

1. Quantitative Analyse:

[c:7657% [H:0643% |oO:

| enthilt: C, H, O |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem

093

1. Quantitative Analyse:

[C:65.18% [H:05.63%

[o: | | |

| enthilt: C, H, O

2. MS-Spektrum
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Kapélrfberg Ubungen zur Spektroskopie Problem 094

1. Quantitative Analyse:

[c:7738% [H:0758% |o: | | | | enthilt: C,H, N |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 095

1. Quantitative Analyse:

[C:5249% [H:0755% |o:

| enthilt: C, H

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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AK - .
Kappenberg Ubungen zur Spektroskopie Problem 096
1. Quantitative Analyse:
[c:87.73% [H:1227% |o: | | | enthilt: C, H |
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 097

1. Quantitative Analyse:

[C:29.79% [H:04.17% |o:

| enthadlt: C, H, Br |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 098

1. Quantitative Analyse:

[C:74.43% [H:1027%

[o: | | |

| enthilt: C, H, O |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 099

1. Quantitative Analyse:
[c:73.43% [H:1027% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 100

1. Quantitative Analyse:

[C:63.14% [H:0883% |oO:

| enthilt: C, H, O

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 101

1. Quantitative Analyse:

[C:63.14% [H:0883% |oO: | | | | enthilt: C, H, O

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 102

1. Quantitative Analyse:

[C:63.14% [H:0883% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 103

1. Quantitative Analyse:

[C:4931% [H:06.90% |o: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 104

1. Quantitative Analyse:

[C:4931% |H:06.90%

[o: | | |

| enthalt: C, H,0 |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 105

1. Quantitative Analyse:

[C:85.63% [H:1437% |o: | | | | enthilt: C, H |
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 106

1. Quantitative Analyse:

[C:71.95% [H:12.08%

|O:

| enthilt: C, H, O |

2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 107

1. Quantitative Analyse:

[C:71.95% [H:1208% |oO: | | | | enthilt: C, H, O |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Kaprélrfberg Ubungen zur Spektroskopie

Problem 108

1. Quantitative Analyse:

[c:83.63% [H:1637% |oO: | | |

| enthilt: C, H |

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 109

1. Quantitative Analyse:

[c:83.63% [H:1637% |oO: | | | | enthilt: C, H |
2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Ubungen zur Spektroskopie

Problem 110

1. Quantitative Analyse:

[c:83.63% [H:1637% |oO: | | | | enthilt: C, H |
2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

AK
Kappenberg

Problem 111

1. Quantitative Analyse:

[c:83.63% [H:1637% |oO: | | | | enthilt: C, H |
2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
L HE Lt 1 AP | [P 1 L s e, A
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5. 13C-NMR-Spektrum:
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Ubungen zur Spektroskopie

Problem 112

1. Quantitative Analyse:

[c:83.63% [H:1637% |oO:

| enthilt: C, H

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Ubungen zur Spektroskopie

Problem 113

1. Quantitative Analyse:

[C:6098% [H:11.94% |o:

| enthilt: C, H, O

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Kappélrfberg Ubungen zur Spektroskopie Problem 114

1. Quantitative Analyse:

[C:71.22% [H:1494% |o: | | | | enthilt: C,H, N |

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 115

1. Quantitative Analyse:

[C:81.53% [H:04.89% |o:

| enthilt: C, H,N, O

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Ubungen zur Spektroskopie

Problem 116

1. Quantitative Analyse:

[C:55.64% [H:0333% |oO: | | | |enthdlt: C,H,N,0 |
2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
o HE Lt 1 1. [P Ly el A
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5. 13C-NMR-Spektrum:
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Ubungen zur Spektroskopie

Problem 117

1. Quantitative Analyse:

[C:55.64% [H:0333% |oO:

| enthilt: C, H,N, O

2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
o HE Lt 1 1 R [P Ly el .
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5. 13C-NMR-Spektrum:
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KappAelrfberg Ubungen zur Spektroskopie Problem 118

1. Quantitative Analyse:

[C:4594% [H:03.22% |o: | | | [enthalt: C,H,N,0 |
2. MS-Spektrum
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Kappélrfberg Ubungen zur Spektroskopie Problem 119

1. Quantitative Analyse:
[C:79.23% [H:05.70% |o: | | | | enthilt: C, H, O |
2. MS-Spektrum
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4. 1H-NMR-Spektrum: (60 MHz)
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Kaprélrfberg Ubungen zur Spektroskopie

Problem 120

1. Quantitative Analyse:

[C:6865% [H:0495% |o: | | |

| enthilt: C, H, O |

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C—NMR—Spektrum:
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Ubungen zur Spektroskopie

Problem 121

1. Quantitative Analyse:

[C:6131% [H:05.14% |o:

enthédlt: C,H, N, O

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ka pFélrfberg Ubungen zur Spektroskopie

Problem 122

1. Quantitative Analyse:

[C:6131% [H:05.14% |o:

enthédlt: C,H, N, O

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Kapl:élrfberg Ubungen zur Spektroskopie Problem 123

1. Quantitative Analyse:

[C:6131% [H:05.14% |o: enthalt: C, H, N, O

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Kapl:élrfberg Ubungen zur Spektroskopie Problem 124

1. Quantitative Analyse:

[C:6131% [H:05.14% |o: enthalt: C, H, N, O

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 125

1. Quantitative Analyse:

[C:6131% [H:05.14% |o: enthalt: C, H, N, O
2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem

126

1. Quantitative Analyse:

[C:54.90% [H:0461% |oO: enthilt: C, H,N, O
2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 127

1. Quantitative Analyse:

|C: 91.25% H: 08.75 % O: enthélt: C, H
2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C-NMR-Spektrum:
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Kapl:élrfberg Ubungen zur Spektroskopie Problem 128

1. Quantitative Analyse:

[C:45.19% [H:0433% |o: enthilt: C, H, Br, N

2. MS-Spektrum
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5. 13C—NMR—Spektrum:
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Ubungen zur Spektroskopie

Problem 129

1. Quantitative Analyse:

[C:55.26% [H:0530% |oO: enthilt: C, H,N, O
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 130

1. Quantitative Analyse:

[C:77.75% |H:07.46% |oO: enthilt: C, H, O
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 131

1. Quantitative Analyse:

[C:77.75%

| H: 07.46 %
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enthélt: C,H, O

2. MS-Spektrum
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1. Quantitative Analyse:

[C:5249% [H:0755% |o: enthilt: C, H, 0

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 134

1. Quantitative Analyse:

[c:73.63% [H:1236% |oO:

enthélt: C,H, O

2. MS-Spektrum
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Kappenberg Ubungen zur Spektroskopie Problem 135
1. Quantitative Analyse:
[c:6458% [H:10.84% |o: enthilt: C, H, 0
2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)

12 i1 1e

5. 13C—NMR—Spektrum:

’ ’ o
t. . t all
5 .
o
zag ZZ@ zpe 18@ 168 148 1=Z8 19 =9 &8 48 & ZVW Dom @
| www.kappenberg.com Materialien | Probleme zur Spektroskopie | 9/94 bzw. 10/2012 | 1 |




AK
Kappenberg

Ubungen zur Spektroskopie

Problem 136

1. Quantitative Analyse:

[C:94.08% [H:0592% |o: enthilt: C, H
2. MS-Spektrum
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1. Quantitative Analyse:

[C:9226% [H:07.74% |o: | | | enthilt: C, H
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 138

1. Quantitative Analyse:

[c:7097% [H:06.71% |oO: enthalt: C, H, O
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 139

1. Quantitative Analyse:

[C:7097% [H:06.71% |oO: enthilt: C, H, O
2. MS-Spektrum
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1. Quantitative Analyse:

[c:7058% [H:05.92% |o: enthilt: C, H, 0

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 141

1. Quantitative Analyse:

[C:7058% [H:05.92% |o: enthilt: C,H, O
2. MS-Spektrum
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1. Quantitative Analyse:

[c:7058% [H:05.92% |o: enthilt: C, H, 0

2. MS-Spektrum
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1. Quantitative Analyse:

[c:7058% [H:05.92% |o: enthilt: C, H, 0

2. MS-Spektrum
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Problem 144

1. Quantitative Analyse:

[C:71.09% [H:06.71% |oO:

enthédlt: C,H, N, O

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 145

1. Quantitative Analyse:

[C:9051% [H:09.49% |o: enthilt: C, H
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 146

1. Quantitative Analyse:

[C:9051% [H:09.49% |o: enthilt: C, H
2. MS-Spektrum
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1. Quantitative Analyse:

[C:9051% [H:09.49% |o: enthilt: C, H

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ubungen zur Spektroskopie

Problem 148

1. Quantitative Analyse:

[C:9057% [H:09.43% |o: enthilt: C, H
2. MS-Spektrum
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1. Quantitative Analyse:

[C:49.48% [H:05.19% |o: enthalt: C,H,N, O

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 150

1. Quantitative Analyse:

[C:7865% |H:08.25% |oO: enthilt: C,H, O
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 151

1. Quantitative Analyse:

[C:7865% |H:08.25% |oO: enthilt: C,H, O
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 152

1. Quantitative Analyse:

[C:78.65% [H:08.25%
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2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 153

1. Quantitative Analyse:

[C:84.12% [H:15.88% |oO:
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2. MS-Spektrum
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Problem 154

1. Quantitative Analyse:
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2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 155

1. Quantitative Analyse:
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Problem 156

1. Quantitative Analyse:

[Cc:80.56% [H:07.51% |o: enthilt: C, H, 0
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 157

1. Quantitative Analyse:

[Cc:80.56% [H:07.51% |o: enthilt: C, H, 0
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 158

1. Quantitative Analyse:
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2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 159

1. Quantitative Analyse:
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1. Quantitative Analyse:
[c:71.98% [H:06.71% |o: | | | enthilt: C,H, 0

2. MS-Spektrum
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Kapél,fberg Ubungen zur Spektroskopie Problem 161

1. Quantitative Analyse:

[C:72.46% [H:0737% |o: enthalt: C, H, N, O
2. MS-Spektrum
L
i -
(-]
1
1 ]
*
1 .
L]
E -
T4 - 149
I -
n
t
(-] -5
s
L -5
‘zoe
3.
(=11
hrl
2
se
1
E
i
- - &I
ahoE S6CE ET " PAGE SOEGE 18868 4i4G8 2 i14dG iZ08 iG@Ea aaa sha ®
Hesllaneahl ora— 1
4. ITH-NMR-Spektrum: (60 MHz)
JHz2 AL I 1 e v I A . -
f T f f f f T f f |r_|—;_
A ' lUU ' ' I, |
LE.II..I.I.IBI?!IB?IEII'&-I!ISIE-EIJPPMB
5.13CNMRSpektrum:
g a
L oy qq L
™ -
P
| . l
2 a8 2i| 208 LBB 168 148 128 16 B oe 48 & 2@ ppm @
[ ] i o

| www.kappenberg.com | Materialien | Probleme zur Spektroskopie | 9/94 bzw. 10/2012 | 1 |




Ubungen zur Spektroskopie

AK
Kappenberg

Problem 162

1. Quantitative Analyse:

[C:72.13% [H:07.53% |o:
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2. MS-Spektrum
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Problem 163

1. Quantitative Analyse:

|C:79.37% |H:08.88% |O: enthalt: C, H, O
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 164

1. Quantitative Analyse:

[C:79.37% [H:08.88% |oO:

enthélt: C,H, O

2. MS-Spektrum
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Kapl:élrfberg Ubungen zur Spektroskopie Problem 165

1. Quantitative Analyse:

[C:79.374% [H:08.88% |oO: enthilt: C, H, O

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 166

1. Quantitative Analyse:

[C:93.71% [H:06.29% |o: enthilt: C, H
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 167

1. Quantitative Analyse:

[C:81.04% [H:08.16% |oO:
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2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 168

1. Quantitative Analyse:

[C:79.96% [H:0939% |o: enthilt: C, H, 0
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 169

1. Quantitative Analyse:

[c:81.44% [H:08.70% |oO: enthalt: C, H, O
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 170

1. Quantitative Analyse:
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2. MS-Spektrum
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Problem 171

1. Quantitative Analyse:
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2. MS-Spektrum
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Problem 172

1. Quantitative Analyse:

[C:77.93% [H:0652% |o:

enthélt: C, H, N

2. MS-Spektrum
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1. Quantitative Analyse:

[C:64.85% [H:0635% |oO: enthilt: C, H, 0

2. MS-Spektrum
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1. Quantitative Analyse:
[C:92.81% [H:07.19% |o: enthalt: C, H
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 175

1. Quantitative Analyse:

[C:9438% [H:0562% |o: enthilt: C, H
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 176

1. Quantitative Analyse:

[C:95.02% [H:0498% |o:

enthélt: C, H

2. MS-Spektrum
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Kapél,fberg Ubungen zur Spektroskopie Problem 177

1. Quantitative Analyse:

[C:93.40% [H:06.60% |oO: enthilt: C, H

2. MS-Spektrum
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4. LH-NMR-Spektrum: (60 MHz)
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Kapél,fberg Ubungen zur Spektroskopie Problem 178

1. Quantitative Analyse:

[C:49.00% [H:02.06% |o: enthilt: C, H, 0

2. MS-Spektrum
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Ubungen zur Spektroskopie
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Problem 179

1. Quantitative Analyse:

[c:7058% [H:05.92% |o: enthilt: C, H, 0
2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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Ka pFéIererg Ubungen zur Spektroskopie

Problem 180

1. Quantitative Analyse:

[c:57.10% [H:0479% |o: | | |

enthalt: C, H, S

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem

181

1. Quantitative Analyse:

[c:63.81% [H:06.43% |oO:

enthélt: C, H, N

2. MS-Spektrum
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Kapl:élrfberg Ubungen zur Spektroskopie Problem 182

1. Quantitative Analyse:

[C:58.80% [H:09.87% |o: enthilt: C, H, 0

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C—NMR—Spektrum:
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Ubungen zur Spektroskopie

Problem 183

1. Quantitative Analyse:

[c:8324 [H:16.76% |oO: enthalt: C, H
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 184

1. Quantitative Analyse:

[c:8324% [H:16.76% |oO: enthalt: C, H
2. MS-Spektrum
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Kapl:élrfberg Ubungen zur Spektroskopie Problem 185

1. Quantitative Analyse:

[C:64.27% [H:07.19% |o: enthalt: C, H, O

2. MS-Spektrum

112
109G
I -
L~
1 -
a
t
1
L)
e -
a0 o
I -
n
t
(-] -
n
= -
¥
al | L |
3 U za VU ae | 6@ " g@a | iwe@ | 1E@ 0 14@ | 16@ .1.85"_;{; zo8
3.
@aa
hr
"
se
1
E
:
- - ¥t
AGGE 96 GE ET - BAAE IZEEE 1888 l1iG@ 148G 1708 1LE@Ea aaaE sba ®
s llsnxcaivl ora— 1L

4. TH-NMR-Spektrum: (60 MHz)
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Kapl:élrfberg Ubungen zur Spektroskopie Problem 186

1. Quantitative Analyse:

[C:68.85% [H:0495% |o: enthilt: C, H, 0

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 187

1. Quantitative Analyse:

[C:63.85% [H:04.95%

|O:

enthélt: C,H, O

2. MS-Spektrum
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Kapl:élrfberg Ubungen zur Spektroskopie Problem 188

1. Quantitative Analyse:

[C:63.85% [H:0495% |o: enthilt: C, H, 0

2. MS-Spektrum
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4. TH-NMR-Spektrum: (60 MHz)
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5. 13C—NMR—Spektrum:
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Ka pFélrfberg Ubungen zur Spektroskopie

Problem 189

1. Quantitative Analyse:

|C:78.46% |H:08.47% |oO: enthilt: C, H, O
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 190

1. Quantitative Analyse:

[C:68.55% [H:0863% |oO: enthilt: C, H, 0
2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 191

1. Quantitative Analyse:

[C:73.15% [H:07.37%

|O:
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halt: C, H, O

2. MS-Spektrum
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Ubungen zur Spektroskopie

Problem 192

1. Quantitative Analyse:

[C:9435% [H:0565% |oO: enthilt: C, H
2. MS-Spektrum
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Ubungen zur Spektroskopie
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Problem 193

1. Quantitative Analyse:

[C:4091% [H:0454% |o: enthalt: C, H, O
2. MS-Spektrum
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4. LH-NMR-Spektrum: (60 MHz)
Neues -NMR - Spektrum auf der ndchsten Seite
Aufnahme mit einem 400 MHz- Spektrometer in DMSO-dg
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5. 13C-NMR-Spektrum:
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Ubungen zur Spektroskopie

Problem 193

1H-NMR-Spektrum: (400 MHz)
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