Priklad 8 — "TH NMR

Zadani: Elementarni analyzou kapalné organické latky bylo nalezeno 81.05 hm. % uhliku a 8.02
hm. % vodiku. V UV spektru se projevuje silna absorpce v oblasti okolo 250 nm (¢ = 17000), 290
nm (¢ = 1000) a 370 nm (¢ = 15). Na zakladé téchto udajl a pfiloZzenych 1H-NMR, MS a IC spekter
urCete strukturu latky a interpretujte spektra.
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Priklad 8 — IC spektrum
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Exercise 001 (001)

Priklad 9

100 100 mi/z Int.rel. m/z Int rel
K 150 3 420 1
R 190 1 430 8
80 | 26.0 3 440 2
. 27.0 19 45.0 44
60 28.0 5 46.0 1
I 290 42 | 590 67
90+ 00 1 | 600 2
40 ] 31.0 100 73.0 4
. 320 1 740 44
- M0 6 | 150 2
O ljiqui'dm'm' : L - it s e e ) _,..%.,.: Y E‘-!-' :-vivv-vllili =vv"'vv'l‘vv =vv"l""1"! :‘
4000 3000 2000 1500 1000 500 0 15 2z 30 40 45 50 60 62 0
Wavenumber (cm-) CH2 CH2
HiC™ O  “CHj
HNMR £ _‘} é é 1 # % | & 5 (ppm) 3C NMR 1?0 140 120 1(?0 80 ﬂo 40 20 ? S (ppm)
60 MHz, CCly ! \ . |
‘ | | | | i | DEPT — ‘ i -,
| i ! : T \
| | 5 | ! ‘ ‘
] L | |
‘: ' : ‘. |
i ‘ \ Oﬁﬂeqonance | ‘: ,
! ! : ’ : i
| | | |
i ‘ Broad Band ‘ ‘ ,
] i -t
10 9 8 7 6 5 4 3 2 1 0 & (ppm) 220 200 180 160 140 120 100 80 60 40 20 O O (ppm)
o

(integration): 1.3 (3), 3.5 (2)

§: 15.19, 65.88




Priklad 10

Exercise 002 (003)

1 00 100 m/z Int rel. m/z Int. rel
- 140 1.3 420 49
a3 i C H 150 6.2 430 100.0
e 2 180 21 440 27
- H C O C H 260 1.4 450 147
| 3 327.0 6.5 610 149
N 280 25 700 9.9
e 290 13.7 730 47
504 | 310 1.0 88.0 5.1

Liquid film “ - I I
0 ( | I |

e v q g N —————— v ) . 2 | ,
4000 3000 2000 1500 1000 500 w 20 . 30 . 4 = s0 e 70
Wavenumber (cm™)

 BAAS S BAS RS EAASS |

! T ] 13,
'H NMR 8 6 + & > 1 06 — e 1610 140 120 100 B.D 60 T 20 o - —
60 MHz, CCly | ‘ | 1 | 1 |
| | | | DEPT | | ' |
: ' } i + - ‘
| | ‘ | : | ‘
| | “ { | | |
\ ‘
} : T i \ i ;
I | | . . i | \
‘ | : | off Ro+oninco{ \ w “
. . | .
Bl ] BER L Ll il
| J Broad Band l
! |1 _n
I ] |
10 9 8 7 6 5 4 3 2 1 0 8(ppm) 220 200 180 160 140 120 100 80 60 40 20 O & (ppm)

O (integration): 4.12 (2), 2.04 (3), 1.26 (3) 6: 171.1, 60.4, 21.0, 14.3




Exercise 005 (094)

100

Priklad 11

0 m/z Int rel m/z Int rel
- 270 89 580 22
MOW ((‘/v'—\'\\ J 290 159 670 13
390 74 69.0 3.6
- 400 1.0 700 100.0
) 410 259 710 831
; 420 155 720 46
- 430 885 830 3.0
50 1 i 440 37 840 15
‘ 53.0 29 850 1.1
2 540 1.0 120 6.1
] 550 35.7 130 203
M 560 3.2 1140 18
- 57.0 50.3 142.0 3.2
1] e AR SERREREREY —— — . 1 i gl '».,.._,...JL......,....,.L,_
4000 3000 2000 1500 1000 500 101
Wavenumber (cm)
THNMR 7 I& 5 4 ? ? I 0 5(ppm) 3C NMR 160 11@ 120 1q0 80 QO ? 20 . S (ppm)
90 MHz, CDCI3 [ | ' C H | | ' | \ \ ‘ I
| ' | | | | ‘k
| 2y ] |
} [ | 1 | \ | ‘ i |
| | | | | | | | ‘ |
‘ A AU T EEER | |
CH, _CH | ,CHj ] \
~ | | N 9 BEER | |
H,C” | CH | “CH, ° i ; ;
- 2 OffResonance | | | (1 1
‘ ! \ | i : ¢;
i | | j ‘ ? 3
i H2 } ‘ | ; | i !
~T | | | Broad Band | | |
Py { | \ | | | | h =1 | |
10 Y9 7 6 5 4 3 2 1 0 & (ppm) 220 200 180 160 140 120 100 80 60 40 20 O O (ppm)

d (integration): 1.05 (5), 0.86 (6)

0: 43.08, 22.88, 12.61




Priklad 12

Exercise 008 (011)

100 100 / 3m1'z Int.rel. m/z Int.rel
4 N 150 1 560 5
o 180 1 570 1
~ 210 7 580 26
] 280 7 590 1
200 10 700 3
P J.A - 300 26 710 1
50 1 ' ! ] 410 1 86.0 100
‘ » 420 8 870 5
4 H3C 430 1 1000 7
) 440 10 1010 18
. 540 1 1020 1
* | . | |
1 S T A I - —— v v g ,u,,l,,l,:‘1, i,,!
4000 3000 2000 1500 1000 500 10 20 30 40 60 70 80 90 m/z
Wavenumber (cm™)
HNMR : T # 5 4 ‘ '. - 3C NMR 160 140 120 100 80 60 40 20 , 0 §om)
‘ , ' | :
60 MHz, CCl T || { DEPT , | l |
N | | HEN NN
| | | | | L . |
| - , ‘ .
| | BE R | | |
| | |
! ! ' OffReiunanoe ‘ H J“U
| | | . ™ == —
] | 1]
] ] ‘
| | | |
L] | | | |
5 | - | Broad Band | - -
| | | | | 1 = ] =1
10 9 8 7 6 5 4 1 0 S(ppm) 220 200 180 160 140 120 100 80 60 40 20 0 & (ppm)

d (integration): 2.42 (2), 0.97 (3) 0: 46.5,11.8
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Exercise 010 (005)
100

100 m/z Int.rel. m/z int rel
F""\\T,w firTNr™. | My fr\h ~n MM j 150 2 420 8
NERRYANVULIBAE T
| IR [ 1] 2 L. o=
: 28.0 3 53.0 2
6(
A 290 51 550 5
50 4 Jl l | ] 300 1 560 2
\ ) 328 1 57.0 00
40 | 370 1 580 5
ﬂ " [ } 380 2 590 1
390 19 710 1
UL 'u . " wo 2 om0
Liquid film Y siu o9 oI 3
0 TETRTVTYT TgYTYT YR Y e v e v b SR CH I I
4000 3000 2000 1500 1000 500 bbbt b ot e e e et
Wavenumber (cm™) 10 30 m/z
TH NMR O T 1 0 seml™ TG o 30 160 s & 4 20 5ppm
60 MHz, CCli | o DEPT | R ‘ A
| | | | i |
HsC * FENERENNY .
| | | 1 A_L | L | | ‘ |
13 | | | ] | ]
( ‘ | | | | [ [
| f ‘ | | | , | |
1 f ! | : ! | l E
I\ H C . | Off Resonance| ! i ! : Rl ;
| H | e L
113 C 3 | L ]
. | { | | [ | ‘
] ] b | ||| * |
LA 1 . . Loigb (b L L L)L 1
- | L1 — S S S 1 e S S -
10 9 8 7 6 5 4 3 2 1 0 8(ppm) 220 200 180 160 140 120 100 80 60 40 20 0 & (ppm)
3 (integration): 9.48 (1), 1.08 (9) 5: 205.83, 42.50. 23.44



Priklad 14

Exercise 011 (066)

100 . | 100 m/z Int rel m/z Int rel
‘. - 180 3.6 420 21
| ‘ ‘ 4 270 28 430 22
| A . e 280 26 440 7.6
¥y v . 290 29 450 4.3
. ” “l \ A ] 300 100.0 550 24
; . 07 310 22 56.0 2.7
' =z 39.0 1.9 720 14
50 1 ‘ i 4.0 42 1010 24
102.0 0.9
{ 404
i
| 20]
_ JI
L|qL"d-“1r:—' "'—lt reweeTgve ‘ .. . S LiLL 3|!~’-'v!!v I!-‘u J o ¥ v '_,_'_'IJ_-—_I;'_'___”:_F_?_'

0 v v e v v v . . ] v v o 0 | gk
4000 3000 2000 1500 100 500 0. . 20 30__.40 50 _ 60 . 70 80 90 100 110
Wavenumber (cm™) f‘l 3C /C H 2 CHZ _ NT_I 2
CH, “CH, “CH,

PN | LR 160 140 120 100 80 60 40 20 0 §.,om)
¢ 0 -

THNMR ¢

g 1

300 Wiz, CDCi3

In
L2
-

~en

DEPT J
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R
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te—
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e
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2

o

il
[LiL
| | I
' P N~ k‘% M |
L 3 h Poabead D)ool l
l | S - [=1] ﬁu Ddiu I
| | e _
10 9 8 7 6 5 4 3 2 1 0 S(ppm) 220 200 180 160 140 120 100 80 60 40 20 0 & (ppm)

O (integration): 2.7 (2), 1.1-1.4 (8), 1.2 (2), 0.9 (3) 0: 42.43, 34.09, 31.88, 26.72, 22.77, 14.09
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Exercise 017 (018)

100 [ . 100 m/z Int.rel. m/z Int rel
| l f i v | WWM“ [—\A . 26.0 1 540 72
' = # | 80 270 M 550 5
(L | | | | B ILY - 280 1 560 1
s | ‘ | 290 1 650 3
‘ 370 1 660 2
. 69 380 2 67.0 100
50 1 ! J 390 25 680 5
| _ | ) 1 |l . 400 3 770 4
. | i " - 41.0 31 78.0 1
| I J 420 2 790 6
| 500 4 80.0 1
i . 20 510 6 8§10 11
‘ 520 3 820 43
Liquid film . . 1 530 10 83.0 3
i et — R RS F T SS—TS '41' Nivwoprorviitimpvrravi it
4000 300 2000 1500 1000 500 10 20 30 40 50 60 70 go ™Mz
Wavenumber (cm™)
TH NMR . ! ' ' ' [5C NMR 160 140 120 100 8 & 40 2 ¢ 5
0. CCl 8 1 6.5 4 3 2 1 0 &(ppm 1 | T 17 T ] ©(ppm)
z, CCl4
DEPT J
| E
H l I
I m I Off Resonance ” 1hl
I 1i |
| i | |
| I | |
AV W ~ o Broad Band IL i
10 9 8 7 6 5 4 3 2 1 0 & (ppm) 220 200 180 160 140 120 100 80 60 40 20 0 O(ppm)

d (integration): 5.6 (1), 1.98 (2), 1.6 (2) 8: 127.3,25.3,22.8



Priklad 16 :
CH

Exercise 020 (012)

100 100 m/z Int. rel. m/z Int. rel
J 27.0 1 61.0 1
80 37.0 1 62.0 3
= 38.0 2 63.0 7
| 39.0 10 64.0 1
40.0 1 65.0 12
- 41.0 1 66.0 1
i 45.0 1 77.0 1
o -y 460 1 89.0 4
e 50.0 4 90.0 2
51.0 6 91.0 100
- 52.0 1 920 77
20 ] 93.0 5
Liquid fil 0 | Jllll O | .1|.|. | Ll
0 quid film GRALAAAAL MAL AL iaaes s a oo o L L R— ] |1
L gageco o R - . . S - T L. W . 10 20 30 40 50 0 0
4000 3000 2000 1500 1000 500 Mz
Wavenumber (cm-)
1 ] | 3¢ NMR 160 140 120 100 8 0 0 0
H NMR I # s ‘? # ) # 8 opmi 7 : | 0 ‘1 2’ T 8 (ppm)
60 MHz, CCl4 | .‘ ' : ‘
‘ |
| DEPT l ' I
Oﬁf ResonancJ
[l
Jk ) J BroaT Band
-l F |

10 9 8 7 6 5 4 3 2 1 0 a(ppm) 220 200 180 160 140 120 100 80 60 40 20 0 3 (ppm)
0 (integration): 7.2 (5), 2.4 (3). o: 137.8, 129.1, 128.3, 125.4, 21.4
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Exercise 021 (013)

HLC CHj

100

m/z Int rel m/z Intrel
Jﬁ 1 270 36 790 6.8
| 39.0 6.9 910 7.9
410 42 92.0 16
500 1.8 103.0 53
| 510 5.3 1040 28
520 1.8 105.0 100.0
50 4 53.0 27 106.0 9.2
58.0 1.4 115.0 2.4
CH 590 1.6 117.0 2.3
3 63.0 28 119.0  15.0
650 3.7 120.0 701
77.0 100 1210 6.7
780 36
CClg
e ittt g i gy e p——— ] l | g,l-p_,l s bl Ill I- t{ l 1III
4000 3000 2000 1500 1000 500
Wavenumber (cm)
1 13C NMR 160 140 120 100 80 60 40 20 0
HNMR 8 1 6 5 4 3 2 1 0 0 (ppm) 3 (ppm)
60 MHz, CCl4
DEPT
T 1 r , ! 1 1
Off Resonance ‘
Ll L
i : | x | T
EA JL Broad Band
| 1 I : % ‘L T : : | | (|l | { | - |
1 | I | i ] |
10 9 8 7 6 5 4 3 ; 1 0 5(ppm) 220 200 180 160 140 120 100 80 60 40 20 0 & (ppm)

O (integration): 6.78 (1), 2.26 (3) 0: 137.7,127.0, 21.8
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Exercise 022 (025)

/

100 100 O m/z Int rel m/z Int.rel. m/z Intrel
- 15.0 1 5.0 M 76.0 1
) 27.0 1 52.0 2 770 | 15
q an 28.0 1 57.0 1 78.0 | 52
B 37.0 1 61.0 1 79.0 | 1
A | 380 4 620 2  80.0 | 1
. 390 19 63.0 6 92.0 1
‘”--1 40.0 1 64.0 3 930 | 13
50 - ' ' i 410 1 650 53 94.0 2
) 43.0 1 66.0 4 107.0 2

e 45.0 1 74.0 2 108.0 | 100

1 50.0 6 75.0 1 109.0| 7.9

-
Liquid film W 9 | I | | J@V -
" - v v . e peprerepsbberee 1"!.;'..-i..m,ln‘,.we‘,"_:.'!,' SETH | mw?&jvm;
0 0 Y0 ] 110

4000 3000 2000 1500 1000 500 0 40 50 60
Wavenumber (cm)

1HNMR J! 7 # 4 5 ! [ b 5 (pom) 3¢ NMR 1(?0 140 170 1q;0 80 60 :1’0 2130 0 5 (ppm)
300 MHz, CDCI3 | ‘ j ' . ! | f i *
| DEFT | \ | |
I\ 1 | I | ] _{ ! I
\ ; , i | i I 1
| | | | B |
: | | | | OiIf Resc% nancq‘ |
| : | ‘ E 1 l | Jl JL
| ‘ E l |
d | | |
| | ! |
N 1 Broad Band | ! ‘ |
A I 1 | |
| o |
10 9 8 7 6 5 4 3 2 1 0 8 (ppm) 220 200 180 160 140 120 100 80 60 40 20 0 & (ppm)

d (integration): 7.3 (2), 6.9 (3), 3.7 (3) d: 159.7, 129.5, 120.7, 114.0, 55.1



Exercise 029 (027)

Priklad 19
| H.C

/§N

1 00 m/z Int.rel. m/z Int rel. m/z Int rel.
270 1.8 61.0 2.0 78.0 1.0
A 370 21 62.0 4.0 87.0 1.0
380 33 63.0 88 88.0 1.7
39.0 8.7 640 3.6 89.0 21.2
400 1.0 65.0 4.0 90.0 40.8
| 50.0 6.9 740 21 910 7.5
51.0 11.6 750 1.6 116.0 36.1
50 - 520 1.8 760 1.4 117.0  100.0
585 2.2 77.0 6.7 118.0 8.9
Liquid fil
0 4= ~ur ~Ism~ L A i pr—— p—— P—p—— trpovreptie '1]~*II' L..!J—I,!!e-. .al{%l!— -*"l v!
4000 3000 2000 1500 1000 500 ] o 7 '
Wavenumber (cm™)
1 i | | 5 ! ‘ L '
HNMR 8 7 6 5 4 3 2 0 5 (ppm) C RMN 190 14:,0 120 100 8D Qo 40 20 0 §(ppm)
60 MHz, CCl4 ’ a ; ' ; |
| | I ‘1 | l | i
| | | DEPT | |
| | T 1 e
o ] | |
| | | | |
; 5 ; | : , ! '
| | ’ ‘ Off Resonance | . ;
i [ | ‘ | | L | ! | I L
j ! I ‘ } iR ' | ! : . | |
] | | | ] |
| | | | | ] | | ] |
e A . || ! Broad Band | | ||
I l | | | ‘ | § i i I -E i I ;
10 9 8 7 6 5 4 3 2 0 5 (ppm) 220 200 180 160 140 120 100 80 60 40 20 0 & (ppm)
O (integration): 7.3 (5), 3.7 (2) o: 131, 130, 128, 127, 120, 25




Priklad 21

Exercise 035 (082)

100

m/z Int. rel m/z Int rel m/z Int. rel
17.0 1.1 470 11 73.0 9.7
180 5.0 490 3.0 740 45
260 2.4 500 7.7 750 4.4
270 25 510 3.7 89.0 23
q 280 25 53.0 8.5 92.0 63
20.0 3.3 550 1.9 93.0 6.4
. 310 3.1 60.0 2.0 99.0 8.8
50 1 . 320 3.6 61.0 74 100.0 165
360 14 62.0 107 101.0 3.6
370 9.0 63.0 254 1020 5.4
380 155 64.0 26.7 128.0 100.0
390 306 650 63.0 1200 69
40.0 1 5 66.0 4.7 1300 321
42.0 720 1.3 1310 21
Liquid film 46.0 l \
(O e e e e e e et e TR . - Illl l | .III | 1|| A
4000 3000 2000 1500 1000 500
Wavenumber (cm™)
1 13C NMR 160 140 120 100 8D 60 40 20 0
HHNR 8§ 1 6 5 4 3 2 1 0 0(ppm S (ppm)
300 MHz, CDCl3
DEPT
Off Resonance l
il
by _ CI
] i Broad Band
10 9 8 7 6 5 4 3 2 1 0 & (ppm) 220 200 180 160 140 120 100 80 60 40 20 0 &(ppm)

O (integration): 7.1 (1) 6.9 (1), 6.8 (1),6.7 (1), 5.4 (1) O: 155.8, 135.0, 130.6, 121.5, 116.0, 113.9



Priklad 22

Exercise 036 (091)

100 m/z Int rel m/z Int rel m/z Int rel
[P (H 370 1.0 740 11.0 1020 11
B r 380 14 750 11.9 1030 8.4
390 2.0 76.0 6.2 1035 1.0
49.0 1.2 77.0 124 1040 8.3
500 8.7 850 1.4 1220 1.0
51.0 7.4 86.0 2.7 125.0 22
520 1.4 87.0 38 1260 25.4
50 4 61.0 3.0 900 1.7 1270 100.0
620 5.2 91.0 1.8 1280 12.2
63.0 20.0 98.0 45 206.0 99.2
63.5 11.6 990 3.7 207.0 117
640 1.6 1000 29 208.0 96.7
730 1.3 1010 93 2090 107
Liquid film 1 H’ l ]l
4000 3000 2000 1500 1000 500
Wavenumber (cm™)
1 | 3¢ NMR 160 140 120 100 80 60 40 20 0
AU 8 7 6 5 4 3 2 1 0 3(ppm) S tppm)
300 MHz, CDCl3
DEPT . Sy FRLUNE (SN T S .
Off Resonance
L Broad Band | | ‘ ;
10 9 8 7 6 5 4 3 2 1 0 & (ppm) 220 200 180 160 140 120 100 80 60 40 20 O & (ppm)

) (integration): 8.19 (1), 7.73-7.70 (3), 7.51-7.44 (2), 7.21 (1)

0: 134.5, 131.9, 129.8, 128.2, 127.8, 127.2, 127.0, 126.6, 126.0, 122.8




Exercise 039 (087)

100

Priklad 23

m/z Int.rel m/z Int rel m/z Int rel m/z Int.rel
180 1.2 540 | 1.7 70.0 19 96.0 2.3
270 11 58.0 | 1.2 710 1.3 97.0 129
28.0 23 60.0 | 1.6 80.0 269 98.0 6.7
37.0 1.1 615 | 1.9 81.0 125 99.0 2.6
380 2.4 62.0 | 1.8 820 1.3 108.0 3.1
39.0 55 625 | 3.4 840 19 1240 250
410 17 63.0 | 4.4 90.0 1.1 125.0 100.0
50 4 450 5.0 64.0 | 2.6 91.0 25 126.0 89
50.0 1.4 65.0 | 6.7 920 34 127.0 4.8
510 24 66.0 | 3.4 930 218
520 3.7 67.0 | 1.2 940 1.7
53.0 5.9 69.0 | 4.4 950 1.4
Liquid film l h i
e RPRT YT AP |
4000 3000 2000 1500 1000 500
Wavenumber (cm™)
1 13C NMR 160 140 120 100 80 60 40 20 0
HNMR 8§ 716 5 4 3 2 1 00(ppm 8 (ppm)
300 MHz, CDCl3 S
H DEPT
NH ] |
Off Resonance | l | |
I | | | ]
] - = bUL M Broad Band | , L
| | ] 7 | | Ll \ 1 i
10 9 8 7 6 5 4 3 9 1 UB(PDITI) 220 200 180 160 140 120 100 80 60 40 20 0 & (ppm)

& (integration): 7.3 (1), 7.0 (1), 6.6 (2), 3-4 (3)

S: 147.1, 134.7, 128.9, 118.6, 115.1, 111.8




Priklad 24

Exercise 040 (070)

HO

100 m/z Int. rel m/z Int rel
N | 140 1.3 410 17
" 150 1.7 420 1.0
CH CH 19.0 2.5 430 9.2
- 3
- ~ 260 15 440 7.0
H C CH 27.0 9.8 450 100.0
3 2 280 515 460 23
290 6.0 550 2.5
50 4 31.0 16.8 56.0 1.5
320 12.3 570 1.9
39.0 3.2 50.0 205
CCly “ I |
() e e e e e e e e e e e Ll | 1I I L .l I Ledodoided X
4000 3000 2000 1500 1000 500
Wavenumber (cm™)
1 13C NMR 160 140 120 100 80 60 40 20 0
HNMR 8 7 6 5 4 3 2 |1 0 3(ppm 5 (ppm)
300 MHz, CDCl3
DEPT | |
i ]
i
Off Resonance , | II"E I||I
o })L - -+ i
I !
| \ { | U_k Broad Band \
T : [ | 1 T I I | o . -+ - - et
160 140 120 100 80 60 40 20 0 3 (ppm)

0 9 8 7 6 5 4 3 2 1 0 0(ppm) 220 200 180
O (integration): 3.7 (1), 2.2 (1), 1.5 (2), 1.2 (3), 0.9 (3)

d: 69.2, 32.1, 22.8, 10.0




Priklad 25

O

Exercise 076 (064)

100 CH m/z Int rel. m/z Int rel
e 2 270 54 93.0 6.4
@) CH 3280 15 1040 6.5
290 8.2 1050 7.9
’\ 39.0 24 1060 1.5
450 11 1210 56
O\ /CH 3500 a7 1220 3.2
CH o 51.0 241 1320 15
520 1.0 149.0 100.0
650 8.5 1500 126
®) 66.0 2.2 1510 1.3
740 1.2 1760 8.1
750 1.4 1770 274
760 7.9 1780 6.1
! - 2220 3.3
Liquid film i g U J ‘ v
0 ""I"";"" "; o o L] g o d v L] b v o v ) 0— m/z
4000 300 2000 1500 1000 500 20 40 60 80 100 120 140 = 160 = 180 = 200 220
Wavenumber (cm-)
H NMR + ) é : ) 3 5 + 3 (ppm) 13C NMR 160 140 120 100 80 G0 40 20 0 §(ypm)
300 MHz, CDCI3 ” |
DEPT
N Off Resonance | | ' | | ]
Jm “ U L i UL
Broad Baﬂi I |
| | 2
10 9 8 7 6 5 4 3 2 1 0 a(ppm) 220 200 180 160 140 120 100 80 60 40 20 0 6 (ppm)

O (integration): 7.7 (1), 7.5 (1), 4.3 (2), 1.4 (3) O: 168, 132, 131, 129, 62, 14



Exercise 045 (008)

Priklad 26

H3C

CHyCHg

100 1 Int. rel. m/z Int rel
1 150 6.5 450 1.0
N 18.0 2.4 56.0 3.0
) 27.0 6.4 58.0 100.0
~I / \ 28.0 5.6 59.0 3.7
| 29.0 83 72.0 151
' b O C|—|2 CH3 300 19.0 86.0 4.0
! 41.0 1.7 87.0 1.2
50 4 420 6.6 100.0 5.9
43.0 276 115.0 335
440 329 116.0 2.4
4000 3000 2000 1500 1000 500
Wavenumber (cm™)
1H NMR 8 1 6 5 4 3 |2 |1 D 5 (opm) 3¢ NMR 160 140 120 1q;o 80 60 40 qo 0 5 (ppm)
300 MHz, CDCl3 ! . | | . '
i . ' | DEPT ’
| | : : : L
? ‘ l
i | | f “
AEEE | | | m
[ : Off Resonance : \H| |
| | ; | lL
'\ | ‘ I j Broad Band |
| | i | 11
| : ; . - i ! | | | | | : | | | | | |
10 9 8 7 6 5 4 3 2 1 0 §(ppm) 220 200 180 160 140 120 100 80 60 40 20 0 3 (ppm)

d (integration): 3.3 (4), 2.1 (3), 1.2 (6)

d: 169.6, 42.9, 40.0, 21.4, 14.2, 13.1




Priklad 27

Exercise 048 (032)

100 )0 § m/z Int. rel m/z Intrel
m 270 2. 920 2.
Jd 39.0 5.1 930 27
A ol 410 6.0 103.0 4.1
51.0 3.4 1040 3.0
575 25 105.0 2.6
58.0 21 115.0 5.1
CH 63.0 26 117.0 9.6
50+ 3 65.0 5.3 119.0 100.0
| 770 58 120.0 10.0
78.0 2.0 1340 294
CH 790 24 1350 3.3
91.0 179
~CH
Liquid film 3
] sl H I e SN R TS PR PR MR TR || NN
4000 3000 2000 1500 1000 ' '
Wavenumber (cm™)
1 . | ‘ w ' | * i 3¢ 160 140 120 100 8 0 0 0
HNIR 8 1 6 5 4 3 2 1 0 dpm|[ ™" PP P PP Poem
300 MHz, CDCl3 ;
it il |
‘ | Off #esonpnce .
‘ Signals at ‘ - ?
146.7 ppm “I ”}
‘ ; 134.8 ppm ‘ ' |
' ; i ———— 130.0 ppm .J_ | | 1 | |l
| . ! 125.6 ppm ; : ' ‘ :
‘ | | i €L 125.5 ppm ' ' ‘
‘ ' % . ! | 124.6 ppm ; _ ; '
, ‘ : : § . - ’ ‘r - |
EFNERRNE RN R
{ | l‘ | | | | . [ | ] | j 4 | | 1 ] | |
10 9 8 7 6 5 4 3 2 1 0 5(ppm) 220 200 180 160 140 120 100 80 60 40 20 0 & (ppm)

O (integration): 7.0-7.3 (4), 3.1 (1), 2.3 (3), 1.2 (6) O: 146.7, 134.8, 130.0, 125.6, 125.5, 124.6, 29, 22, 19




Exercise 053 (042)

Priklad 28

100 | m/z Int rel m/z Int rel.
——\/_v—j /\ 150 1.2 570 3.7
18.0 1.1 73.0 157
H2C ) CH 3 |260 19 740 9.1
| 27.0 125 750 19
280 101 100.0 48
} H2C 290 298 101.0 100.0
50 O CH 300 1.2 1020 96
4 31.0 47 150 2.7
\/ 3 320 17 128.0 16.9
420 1.8 129.0 69.4
O 430 3.9 130.0 5.0
450 7.8 147.0 27
550 16.4 1740 11
56.0 8.7
Liquid film
0 +=——rr— P — bt -d,,!- hl h: L 1 I
4000 3000 2000 1500 1000 500
Wavenumber (cm™)
TH NMR 8 7 6 5 4 3 ) 1 08 (ppm) 3C NMR 160 140 120 100 80 60 40 20 0 3 (ppm)
60 MHz, CClg
DEPT I
a1
Off Resonance M I | || | |
! | "[ : ] | | |
i Broad Band ‘ :
! ! , . i i ] | ; ; i . _ i
10 9 8 7 6 5 4 3 2 1 0 6 (ppm) 220 200 180 160 140 120 100 80 60 40 20 0 J (ppm)

O (integration): 4.1 (2), 2.6 (2), 1.2 (3)

0: 172.36, 60.67, 29.26, 14.24
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Exercise 055 (048)

100 1 OOJ mlz Int rel m/z Int rel
TN . pta oo N 270 29 66.0 26
N AT A I -
! d 1 200 24 920 21.7
| ‘ l ' ’V | e 380 18 930 4.4
’ ﬂ J 390 6.1 108.0 15
1) | , 410 1.8 120.0 100.0
“ | I i o 450 1.5 1210 114
50 4 I \ ' | 520 1.7 1370 145
I | l - 600 1.0 1380 12
l 404 630 2.7 1500 1.4
i L 640 24 165.0 428 ‘
| . 650 17.2 166.0 4.6
1 - | |
J | I | I
KBr disc l l l l | r ||
5 = e — .j_ m/Z

0‘ P T ey e ey W P T
4000 3000 2000 1500 1000 500

Wavenumber (cm™)

g |

HIMR 81 0 5 (ppm) | |

60 MHz, CCl4

HN

| T .
) UENE N | orosaana_| ||| |

|
9 8 7 6 5 4 3 2 1 0 3 (ppm) 220 200 180 160 140 120 100 80 60
(integration): 7.8 (2), 6.6 (2), 4.3 (2), 4.1 (2), 1.4 (3) O: 166.9, 151.4, 131.6, 119.6, 113.7, 60.

1

|
L
0
0:
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Exercise 059 (097)

100 uN ' ' | 100 m/z Int. rel. m/z Int. rel
M\r 1 - 390 1.1 1020 1.3
A | | | IV\ _ 50 1.2 1260 36
R REREEER | 0 510 15 1390 23
i | ' - 63.0 1.9 1500 3.0
RER IR ‘ | 740 1.6 1510 6.1
WEE & ‘ an l i 750 1.7 1520 6.9
{4 e e g 4244 e 760 4.6 1750 1.3
50 1 bbb bl | g 770 1.2 1760 138
14 ] ‘ LR ] | 870 13 177.0 9.1
‘ ] ] ‘ L] ‘ | 49 880 1.8 178.0 100.0
n L] ] ‘ ‘ 89.0 43 1790 152
| i | | ‘ | | 3 98.0 1.1 1800 1.0
| RERRR ' ‘ \I ‘ ‘ 20
0 KBrdisc | | | | | Lzl ‘ _ ! e 0- "
4000 3000 2000 1500 1000 500 r 25 50 75 100 125 150 175
Wavenumber (cm-) T / \
1 | | \ 13 [ [ ] I ]
HNMR 3 o AEZE ! _‘_/5 | e 140/ 140 | 120 | 140 | 8 | G0 40 | 20 0 §(ppm)
300 MHz, CDCI3 - -
DERT
Off Resonance Il | |
I ﬁote 2 signgls are hjdden |
; ‘ withih this peak: 128{3 and 128.2 ppm.
JU\ 98B AR U0 oo ek e R [ Bropd Band | i
! | | | - I 1 | | | g ‘ | \ 1
10 9 8 7 i 3 2 1 0 5 (ppm) 220 200 180 160 140 120 100 80 60 40 20 O J(ppm)

O (integration): 7.5 (2), 7.3 (3) O: 131.59, 128.33, 128.26, 123.31, 89.43
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Exercise 061 (077)

100

100 m/z Int rel m/z Int. rel. m/z Int rel m/z Int rel.
- 180 438 450 12.2 700 214 99.0 7.5
i 260 1.8 530 6.9 710 52 101.0 3.8
- 270 19.0 55.0 | 34.2 73.0 434 114.0 150
= 280 5.0 56.0 | 10.5 740 2.7 1150 55.9
290 14.6 57.0 | 42.2 g1.0 21 1160 58
- 31.0 3.9 58.0 | 2.3 83.0 3.6 127.0 3.3
39.0 , 16.0 59.0 | 9.2 87.0 3.5 1420 68
50 - } 400 | 28 60.0 | 11.2 88.0 202 1430 1.3
” 41,0 | 57.8 67.0 | 27 96.0 2.0
- 420 | 7.6 68.0 | 3.2 97.0 88.0
430 | 155 69.0 | 1000 | 98.0 7.0
: . 20 |
0 KBr disc I u | 0. L |
e T T g v e e g e veey v v N . ] v v v v I, E v v L] - | iz
4000 3000 2000 1500 1000 500 25 50 75 100 125 150 175
Wavenumber (cm™')
1 3¢ NMR 160 140 120 100 8p 60 40 0
HNMR k Z/ J’ 5(ppm) 20 O (ppm)

90 MHz, CDCl3 O i C#;I3 =1 ’ <
\\ } b I DEPT
HO CH,

. WL 150 W ‘

10 9 8 7 6 5 4 3 2 1 0 d8(ppm) 220 200 180 160 140 120 100 80 60 40 20 O & (ppm)
O (integration): 11.9 (1), 2.4 (1), 1.9 (1), 1.2 (3) O: 184.2, 180.0, 41.4, 34.8, 30.1, 24.8

Off Resonance |




Exercise 065 (074)
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100 m/z Int rel m/z Int rei. miz int rel
rﬂ 180 1.4 560 1.4 81.0 13
ﬂ 280 5.4 57.0 838 820 1.3
| | ( 300 129 610 24 83.0 225
310 3.0 §20 22 840 15
1 it 1 I ! H l ? 376 2.7 830 27 920 1.2
380 25 68.0 5.4 930 19
39.0 24 69.0 9.8 940 59
50 1 450 141 73.0 1.7 95.0 100.0
i i I 490 17 740 84 96.0 6.7
| 500 123 750 55.1 11.0 304
| * 510 69 760 4.6 1120 1.9
‘ 1250 39
i , | 141.0 86.0
: " | | 1420 64
Liquid fil
-"'"'.qw-‘-'l‘-"m e P P P e — pr— S e s o lIl At .‘I | al il J“ _,-J: -l” .Il‘ ! l
4000 3000 2000 1500 1000 500
Wavenumber (cm)
1 o 13C NMR 160 140 120 100 80 60 40 20 0
HENNG: 8 ? 5 4 3 2 1 0 b (ppm} Spectrometer 25.16 MHz i 5 (ppﬂ'F)
300 MHz, CDCl3 J :
“ | DEPT |
| | |
| {
| - i
L]l o F T
Mﬂ 1 Off Resonance II %l“
@u | — L Al | ; —
I~ | _J' ! | I ?“
; U ! . 1 BroadBand | | y , fMl . | l
1 I ] T I \ I’ f T i i = | 1 T [ I
10 9 8 7 5 4 3 2 1 0 & (ppm) 220 200 180 160 140 120 100 80 60 40 20 0 O (ppm)
3 (integration): 8.3 (1), (7.2 (1) d: 171.57, 161.34, 144.60, 126.66, 126.26, 117.02, 116.07
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Exercise 075 (059)

100 )0 m/z Int. rel m/z Int rel
- 270 18 770 34
J 28.0 3.7 78.0 1.1
. 300 65 790 3.4
. 39.0 29 89.0 17
| 4.0 3.0 91.0 100.0
420 15 92.0 8.4
- 430 23 1040 1.4
50 4 510 241 1060 4.2
T 580 1.7 1320 1.6
/\\‘\& 63.0 1.2 1340 417
X 650 8.4 135.0 4.4
i 67.0 2.2 1480 1.6
0] 720 24 149.0 23
0 Liquid film \&
T S ———— 2 — : ) | B -
4000 3000 200 1500 1000 150
Wavenumber (cm')
H NMR # * # s 4 ; % 8 (ppm)
60 MHz, CCl4 L
| B
1 ‘ * j
| | :
|
|
) \
‘ ‘ W . I :
] | |
- ‘ . J.__,JM._ a 4 Broad Band | l | H | _
| |
| = I [ i
10 9 8 7 6 5 4 3 2 ; 220 200 180 160 140 120 100 80 60 40 20 0 3 (ppm)

8 (integration): 7.3 (5), 3.8 (2), 2.8 (1), 1.25 - 1.1 (7)

0 d (ppm)

O: 142, 128.3, 128.0, 126, 51, 48, 23




