CH™MG= T2, 6 A-3

1. Le norme volontarie e cogenti come risposta all’alto valore della
sicurezza richiesto dalla societa,

2. Applicazioni di tecniche spettroscopiche nell’analisi qualitativa e
quantitativa.

3. Metodologie cromatografiche: principi ed applicazioni.
1. Gestione delle sostanze pericolose nell’industria chimica.

2. | requisiti gestionali e tecnici dei laboratori di prova: due aspetti

chiave del processo di accreditamento di un laboratorio chimico.
3. I concetti della “Green Chemistry” applicati all'industria chimica.

1. Tecniche di riconoscimento di prodotti farmaceutici.

2. Le principali attivita richieste dalla norma ISO 14001 e la registrazione
EMAS nell’industria farmaceutica

3. Gestione delle sostanze pericolose nell’industria farmaceutica.



2089 CRivlo A
A=Us 1)
IR Spectrum
(liquid film) 689
L i 1 i 2 I n 1 L i | " L L | 1 ]
4000 3000 2000 1600 1200 800
\Y (cm'1 )
100¢ 63 Mass Spectrum
80F x
= O R
60F g No significant UV
40 :é 67 absorption above 220 nm
- 2 83 Mt
20 98/100/102
F Ca2H4Cly
40 80 120 160 200 240 280
m/e

L B s B S B e e pes s e e S
13C NMR Spectrum
(50.0 MHz, CDCl, solution)

proton coupled I LL
solvent
proton decoupled i
| ) I ) | 3 1 ! | s i L { ) { I | ) | ' 5 | 1 | 1 :
200 160 120 80 40 0 o(ppm)

'H NMR Spectrum
(200 MHz, CDCl, solution)

6.0 5.8 ppm 22 2.0 ppm

_ ™S

| & l

l i 1 l 1 I 1 I 1 I

10 3 2 1 0
3 (ppm)

94




e

Problem 20
CFENds &

IR Spectrum
(liquid film) 1715 U
| 1 L 5 " | L A i o | N 1 : ] i | X ey T ;
4000 3000 2000 1600 1200 800 0.0F g
A" (cm’1 )
100; 4 Mass Spectrum | o 5 F . 3
80 ¥ ?3 . §
L & £
60 g 91 2 UV spectrum
40 :§ 1.0F° solvent : cyclohexane -]
'-\2 M ! 7.90 mg/ 10 mis by
ook ° 134 path length : 0.50 cm
s C.~H X
I 1 A , . 9'0
I ld A TR s I P B | y s 8 FRN 1 '5 L. I P ]
40 80 120 160 200 240 280 200 250 300 350
m/e (nm)
1 - 1 1 1T 1 71 T 1 " 1 " 1 717
13C NMR Spectrum
(60.0 MHz, CDClI, solution)
DEPT CHaf ot crl % |
proton decoupled m solvent
1 | » |
| 1 | 1 | 2 | 1 ] i ! i 1 1 | 1 1 o1 | i | 1
200 160 120 80 40 0 d(ppm)
H NMR Spectrum
(200 MHz, CDCl,, solution)
SR
™S
— .
| ¢ : | 3 { i | 1 |
10 3 2 1 0
3 (ppm)




N

Problem 24

A EHING A
A= wad
3325
IR Spectrum
(liquid film) | | | |
1 i i ) A 1 i 1 n 1 " ] A AR e S ASAS AL B oo T
4000 3000 2000 1600 1200 80  0.0f -
V em’)
10015 104 Mass Spectrum | 0.5 3 o .
3 L. O
80 b s
3 3
60F & 78 £
0 - § “ 79 {1107 10F UV spectrum .
e M*+ = 120 ! 5815 mg/10mls ]
20F : path length : 1.00 cm ]
- C 8 H1 0 s solvent : ethanol
PO WP N | YN VU TP S S TP S Al.l||.1-5_,,..I,...I....|-
40 80 120 160 200 240 280 200 250 300 350
m/e A (nm)
I T T T l ¥ I 1 I T T I L I 1 I Ll I L] I ¥ l 1
13C NMR Spectrum
(100.0 MHz, CDCl, solution)
DEPT CHa} CHat cHb ‘
solvent
proton decoupled | ;
) |
l 1 | 1 'l 1 L ¥l 1 1 1 1 1 L 1 1 bl 1 I 1 1 1 1
200 160 120 80 40 0 &(ppm)
'H NMR Spectrum
(400 MHz, CDCl,, solution) expansions
expansion ( ] “ “
5.0 4.8 ppm 1.6 1.4 ppm |
Exchanges
with DpO
T™MS
J_ |
| ! | L | | |
3 2 1 0
3 (ppm)




/\'W‘J/“’l {

R GT
P ' /1' ~y
3325
IR Spectrum
(fiquid film)

A i 1 i A 1 i 1 i 1 L 1 1 1 1 | 4 ARG AR A S na A ae s sy m o |
4000 3000 2000 1600 1200 goo  00f ]
Vv (cm'1 ) 1
100: 104 Mass Spectrum | g 5 3 " R

L R [ ©
" T
F - Q
601 g 4 ]
b © ©
40f g 1.0 1 UV spectrum E
- R 5.815 mg/ 10 mls k
20 P [ pathlength : 1.00 cm |
- C 8 H1 OO . solvent : ethanol 1
o loa 1 1 1 1 4 L PP T U VRPN SO | L N 1'5-I....l.-‘.l.-4.J—
40 80 120 160 200 240 280 200 250 300 350
m/e A (nm)
I L) ' T ' ) I T ' T 1 T ] Ll I T l v I 1 I T I L
13C NMR Spectrum
(100.0 MHz, CDCl, solution)
DEPT CHt cht cui ]
solvent
proton decoupled | }
1 1 { X i 2 i 1 L 1 1 n 1 ! i 1 1 2 1 i L '
200 160 120 80 40 0 d(ppm)

'H NMR Spectrum
(400 MHz, CDCIj solution) expansions

expansion f
5.0 4.8 ppm 1. 1.4 ppm
J—
Exchanges
with 020
' ' ™S
_L |
1 | ) |
3 2 1 0
3 (ppm)




R T

2989 CHINS A
Al B
IR Spectrum
(liquid film) 689
l N I 1 1 | 1 2 L n | i i L 1 1 | N
4000 3000 2000 ; 1600 1200 800
V (em')
100t 63 Mass Spectrum
80F 5 :
60F o No significant UV
- © .
sof § 67 absorption above 220 nm
- 2 83 Mt
20F 98/100/102
3 CaH4Cly
40 80 120 160 200 240 280
m/e
reer-r—T 71T T 1 1 1 - T 1T 1T T71
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
proton coupled
solvent
proton decoupied i
i ) | ! | : | L 1 1 | 1 | i | N | [ L 1 1 | 1 :
200 160 120 80 40 0 o{ppm
'H NMR Spectrum
(200 MHz, CDCl, solution)
expansions
M
D B D e E— r_
6.0 58 ppm 22 2.0 ppm
T™S
R
A !
i I 1 I 1 '
2 1 0
3 (ppm)




T T

Problem 20 |
A

£ i i

F IR !
IR Spectrum
(liquid film) 1715 L
| 1 " 1 X 1 1 i L. 4 | L i " | 1 | L RERERS A nReas e s B RS R
4000 3000 2000 1600 1200 800 0.0F 7]
v (cm'1)
100f i Mass Spectrum | s | . 3
80} x . 2
- 8 g
60_E ; 91 § UV spectrum
:§ 1.0F °® solvent : cyclohexane -
40¢ e M+ - 7.90 mg/ 10 mis ]
ook ° 134 path length : 0.50 cm
- CqH4nO L ;
0 ol 9'10
.l.Il.III.lJI.I T PR TP TP | 1.5-lllllllAlllllll|—
40 80 120 160 200 240 280 200 250 300 350
m/e A (nm)
71T T <~ 1 71 11 T ' T " 1T ' 7T " T.171
3C NMR Spectrum '
(50.0 MHz, CDCl, solution)
DEPT chey crct chl d |
proton decoupled J solvent l
1 J w |
| L I i { L | ) | i | ) | 2 1 ) 1 1 | ' N | ) -
200 160 120 80 40 0 d(ppm)
'H NMR Spectrum
{200 MHz, CDCl solution)
—
{ T™S
_J .
1 1 1 | 1 | 1 1
10 2 1 0
3 (ppm)




