Esercizio 1

T T

Problem 1

IR Spectrum

(liquid film) 1718
| I S N ! A 1 1 ] R
RERRRRN T T 7]
4000 3000 2000 ; 1600 1200 800 0.0 b
V (cm’)
100 43 g
: Mass Spectrum 05k o ]
BOE -§ L g
F 8 g
6or 3 M+ S UV Spectrum ]
aofs ¥ 72 1o ]
[ b 33.3 mg/10 ml
20k 57 1 1.0 cm cell
:_ ] ¥ N | C4 H8 o) d solvent : ethanol
N s L L L " L L L . ) . R 150 e e T
40 80 120 160 200 240 280 200 250 300 350
m/e A (nm)
I T ' T I T l T I T I T | T l T l L T T I' T l T
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
solvent
h I .
proton coupled |
proton decoupled
§ u
| ! | L | ) | L | s | 1 | L | T | L | " | 1 | 1
200 160 120 80 40 0 d(ppm)
"H NMR Spectrum
(200 MHz, CDCl, solution)
-
— TMS
| L L
1 ) | 1 | 1 | ! 1 1 | ! | 1 | 1 | ! | |
10 9 8 7 6 5 4 3 2 1 0
8 (ppm)



Esercizio 2

Problem 5

IR Spectrum
(liquid film)
| I | B | " 1 ] 1
4000 3000 2000 . 1600 1200 800
V (cm’)
100¢ »7 Mass Spectrum
80 _ x 107/109
- O
60F o No significant UV
- © .
40 -g M- absorption above 220 nm
20'_ = 186/188/190
F b b CaHaBrp
40 80 120 160 200 240 280
m/e
I T ‘ T T [ L} T L} I L) | T I T I T ' T I L I L
13C NMR Spectrum
(50.0 MHz, CDCl,, solution)
solvent
proton coupled l J
proton decoupled
I
| " I 1 L ] 1 1 " | 1 1 1 | 1 | 1 1 1 1 L | 1
200 160 120 80 40 0 d(ppm)
"H NMR Spectrum
(200 MHz, CDCl, solution)
T™MS
N |
1 ) 1 L ! | L | L | L | L | ) | . | ) |
10 9 8 7 6 5 4 3 2 1 0
3 (ppm)



Esercizio 3

Problem 9

IR Spectrum
(liquid film)
] ] ! ! ] ] ]
4000 3000 2000 . 1600 1200 800
V (cm')
100 42 Mass Spectrum
80F x
C 8 N
60F g No significant UV
- © M+' .
40 -“g 55 70 absorption above 220 nm
201
- CsHyg
40 80 120 160 200 240 280
m/e
I T I T l T | T l T I T I T I T I T ' T | L]
13C NMR Spectrum
(125.0 MHz, CDCl; solution) DEPT CHJ CHgf CHf
proton decoupled solvent
|
! | ! | 1 1 1 ) 1 ! | 1 1 " 1 1 | ! | ! 1 1
200 160 120 80 40 0 d(ppm)
"H NMR Spectrum
(400 MHz, CDCl, solution)
T™S
i 1
| 1 1 1 1 1 | 1 | 1 | 1 1 1 1 1 1 1 1
10 9 8 7 6 5 4 2 1 0
3 (ppm)



Esercizio 4

T T

Problem 51

IR Spectrum
(liquid film) 1743
L. N B | N 1 1 1 1 N
4000 3000 2000 1600 1200 800
\% (cm'1)
1001 57 Mass Spectrum
80F x
C e
60F ¢ 29 No significant UV
- ©
f S absorption above 220 nm
40 s M* =174 (< 1%)
20'_ 100
SN P R CgH1404
40 80 120 160 200 240 280
m/e
I T ' T | T l T ] T I T I T I L) I T I T I T
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
.
DEPT CHy CH:} cHl
ton d led solvent
proton decouple: ‘ v |
[V RN U RSN R I SR N | T ISR B
200 160 120 80 40 0 &(ppm)
"H NMR Spectrum
(200 MHz, CDCl, solution)
J—
T™S
7 |
.
l 1 J 1 l 1 | 1 | 1 | 1 | 1 1 | 1 l | |
10 9 8 7 6 5 4 2 1 0
3 (ppm)



Esercizio 5

+—

Problem 54

IR Spectrum
(nujol mull)
| IR U U ST EDU S RN SR B SR |
4000 3000 2000 ] 1600 1200 800
V (cm’)
1001 152 Mass Spectrum UV Spectrum
80f x CyoHgBr;
- 2 }\'max 264 nm (|Og108 4.5)
60F ¢
3 76 M+ .
40 E E 310/312/314 solvent : methanol
20 d
2 i 1 .i il .uJUI al I‘. “
40 80 120 160 200 240 280
m/e
T 1. 1 1T 1T 1T " 1T T 1T " T " T T 717
13C NMR Spectrum
(100.0 MHz, CDCI3 solution)
DEPT CH,y cH:} cHt
solvent
proton decoupled l J
PN YR ISR ISV N R S I RN S S S ST U T RS R
200 160 120 80 40 0 d(ppm)
H NMR Spectrum expansion
(400 MHz, CDClj solution)
—
residual
solvent
»
78 76 7.4 72 ppm
_ T™S
Ju J
| 1 A 1 1 1 ] 1 ] 1 1 1 1 1 1 1 | 1 1 1 1
10 9 8 7 6 5 4 3 2 1 0
3 (ppm)



Esercizio 6

e Problem 60
BRIV
BT
| / |
| ‘J
IR Spectrum
(solid film)
] ] ] ] ] ] ]
4000 3000 2000 1600 1200 800
V (em’)
1OOE M* Mass Spectrum UV Spectrum
80F x 150
-8 logyp€ > 5
60 g
- S
40F 5
20F
3 [ Ifl il .|II 4l C12H6
40 80 120 160 200 240 280
m/e
I T ' T ' T ' L) ' T l T I T l T I T ' T I T
13C NMR Spectrum
(75.0 MHz, CDCl, solution)
DEPT CH.y cH;} cHib
—— solvent
proton decoupled
X | n 1 1 | : | : | \ | \ | : | \ | : | 1 | :
200 160 120 80 40 0 d(ppm)
"H NMR Spectrum
(300 MHz, CDCI3 solution)
— —_—
solvent
residual TMS
B
| 1 L 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1
10 9 8 7 6 5 4 2 1 0



Esercizio 7

T T

Problem 65

IR Spectrum 802
(liquid film)
| I IS | N 1 " ] 1 ]
4000 3000 2000 . 1600 1200 800
V (cm’)
100 g 119 Mass Spectrum
SO}é
C &8 M+
60F 3 134
Q
40F 5
20F
r ol N PR 11| I C10H14
40 80 120 160 200 240 280
m/e
71 T - Tr 1 1 T 1T - 1 - 1T ™ 1T 717
3C NMR Spectrum
(50.0 MHz, CDCl, solution)
DEPT CH,y cH:} cHib
solvent
proton decoupled ﬂ l
B U NS AU N SR NN SN SN SR RN TR SR SR T ST RS
200 160 120 80 40 0 d(ppm)
H NMR Spectrum
(200 MHz, CDCI, solution)
J( ™S
1
l 1 | 1 l 1 | 1 | 1 | 1 | 1 | A | 1 | 1 |
10 9 8 7 6 5 4 3 2 1 0



Esercizio 8

' | i Problem 71

IR Spectrum
(liquid film) 1720
| | | | 1 | — . . T
4000 3000 2000 ] 1600 1200 800 F
V (cm')
10F .
100¢ ol Mass Spectrum i ]
80F x w
cok j% M+ 20F & .
L @ 70 o
Q0
40 : 12 B UV spectrum
20f 30F .
F L. C4HeO
. N L " " 1 1 1 1 1 1 1 1 Lo N P 1
40 80 120 160 200 240 280 200 250 300 350
m/e A (nm)
1 ! | ! | ! I T T ! I ! I ! I 4 I ! | ! T T I !
13C NMR Spectrum
(100.0 MHz, CDCl, solution)
DEPT CH,y cH} cHi
proton decoupled solvent
1 1 1 1 1 1 1 | 1 1 1 | 1 | 1 | 1 Il 1 | \ 1 ! | 1
200 160 120 80 40 0 d(ppm)
"H NMR Spectrum expansion
(400 MHz, CDCl, solution)
Expansion Scale M J Jv
- — -
0 40 80 Hz . — ; . —
6.4 6.2 6.0 ppm
f — TMS
Il l
| 1 | L 1 1 1 1 1 1 | 1 1 1 1 1 | 1 1 1 1
10 9 8 7 6 5 4 3 2 1 0



Esercizio 9

IR Spectrum
(liquid film)

|

L

1749

PPN U S SR S SO B L

1600 1200 800

Problem 72

4000 3000 2000 ]
V (cm')
100 68 Mass Spectrum
80} x
- ©
60F No significant UV
3 § absorption above 220 nm
40F 5
F +
20f s M
: C5H,NO,
40 80 120 160 200 240 280
m/e
T T T T T T T T T T i 1 ! I T T T I T T I T 1 '
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
DEPT CHgy CHs} cHb
proton decoupled solvent
L -
200 160 120 80 40 0 d(ppm)
H NMR Spectrum
(200 MHz, CDCl, solution)
—
Jm\ TS
DIV |
| 1 | 1 1 1 | 1 1 1 | 1 1 1 1 1 1 1 1 1
10 9 8 7 6 5 4 2 1 0



Esercizio 10

T T

Sl T [ T T T T L) T T
s /w
3500 - 2200 M\/
IR Spectrum
(liquid film) 1709

Problem 76

4000 3000 2000 ; 1600 1200 800
V (cm')
100F 57 Mass Spectrum
80F x 59
- ©
60F o No significant UV
- © N
40 & “Da absorption above 220 nm
20:'0 1 M+ 116 < 1%
- l}. l“. | CgH120,
40 80 120 160 200 240 280
m/e
T ' T ]' T ' L l T l L l T I T j T T l T I T
3C NMR Spectrum
(100 MHz, CDClj solution)
DEPT CH.y cHs} cHi
solvent
Y
proton decoupled I
200 160 120 80 40 0 d(ppm)
"H NMR Spectrum
(400 MHz, CDClI solution)
—
Exchanges with
D50
'
Offset _f_—
l ™S
[ T I
13.0 12.0 11.0 ppm ]
| |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 9 8 7 6 5 4 2 1 0
3 (ppm)

10



