
VI- Espectres 
 

 
 
 

(ppm)
1.52.02.53.03.54.04.55.05.56.06.57.07.5

 

N

H

H OCH2PhBn

+

Br-

31

3

8a

1''

1'

2'

2
1

5
6
7

8

-N+CH2Ph -OCH2Ph

H-1’’ 
H-1’’

1H-RMN (250 MHz, CDCl3) de 31 
 
 
 
 

N

H

H OCH2Ph

CHO

H

36 1'

2'

1
2

35
6
7

8
8a

-CHO -OCH2Ph

2xH-2’
H-5eq 

( p p m)
1 . 52 . 02 . 53 . 03 . 54 . 04 . 55 . 05 . 56 . 06 . 57 . 07 . 58 . 08 . 59 . 09 . 5

 
1H-RMN (250 MHz, CDCl3) de 36 
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VI- Espectres 
 

2 04 06 08 01 0 01 2 01 4 01 6 01 8 02 0 0  

C-2/C-1’/C-6/C-7/C-8 -CH2Ph

C-Ar C-8a/C-3/C-1 
C-2’C-Ar

C-5 
-CHO 

C-Ar

13C-RMN (62.5 MHz, CDCl3) de 36  

 

( p p m)
1 02 03 04 05 06 07 08 09 01 0 01 1 01 2 01 3 01 4 01 5 01 6 01 7 01 8 01 9 0

 
DEPT (62.5 MHz, CDCl3) de 36 

 

 
COSY (250 MHz, CDCl3) de 36  
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VI- Espectres 
 

 

N

H

H OCH2Ph

H

CO2CH3

37

2
3

1'
2'

3'5'
6'
7'

8'
8a'

1''

2''

-OCH3

-OCH2Ph
H-2 H-1’ 

H-3’ 2xH-2’’
H-5’

H-3 eq H-1’’ 

(ppm)
1.52.02.53.03.54.04.55.05.56.06.57.07.5

 
1H-RMN (250 MHz, CDCl3) de 37 

 
 
 
 

(ppm)
102030405060708090100110120130140150160170180190

 

C=O 

C-3 

C-Ar 

-CH2Ph

C-Ar 

C-Ar

C-2 

C-8a’ 
C-2’’C-3’

C-5’+-OCH3 

C-1’ C-1’’ 

C-2’/C-6’/ 
C-7’/C-8’ 

13C-RMN (62.5 MHz, CDCl3) de 37 
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VI- Espectres 
 

 
 
 
 

(ppm)
102030405060708090100110120130140150160170180190

 
DEPT (62.5 MHz, CDCl3) de 37 

 
 

 
COSY (250 MHz, CDCl3) de 37 
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VI- Espectres 
 

 
Correlació 1H/13C (250 MHz, CDCl3) de 37 

 
 
 

1.
00
00

1.
05
43

2.
06
84

(ppm)
1.01.52.02.53.03.54.04.55.05.56.06.57.05
 

 

N

H

H OCH2Ph

H CO2CH3

38
Olefina (Z

N

H

H OCH2Ph

H

CO2CH3

37
Olefina (E) )

1H-RMN (250 MHz, CDCl3) d’una barreja 1/1 de 37 i 38 
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VI- Espectres 
 

 
 

 

N+

H

H OCH2Ph

H

CO2CH3

45

O-

2
3

1'

3'
2'

5'
6'
7'

8'8a'

1''

2''

-OCH3

-CH2Ph

H-2 
H-5’eq

2xH-2’’ H-3 H-1’
H-3’ 

1H-RMN (500 MHz, CDCl3) de 45 
 
 
 

(ppm)
102030405060708090100110120130140150160170180190

 

C=O C-3 C-Ar 

-CH2Ph

C-2 

C-8a’ 

C-2’’
C-3’

C-Ar 

C-Ar

-OCH3

C-5’ 
C-1’ 

C-2’/C-6’/ 
C-7’/C-8’/C-1’’

13C-RMN (62.5 MHz, CDCl3) de 45 
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VI- Espectres 
 

 
 
 
 
 
 

(ppm)
102030405060708090100110120130140150160170180190

 
DEPT (62.5 MHz, CDCl3) de 45 

 
 

 
COSY (500 MHz, CDCl3) de 45 
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VI- Espectres 
 

 
NOESY (500 MHz, CDCl3) de 45 

 
Correlació 1H/13C (500 MHz, CDCl3) de 45 
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VI- Espectres 
 

ESPECTRES RUTA B 
 

N

Boc
CH2OH

H2

48

6
345

-tBu 

2xH-3 
 2xH-4 
 2xH-5 

H-2 
H-1’

H-6

H-1’
H-6

-OH

( p p m)
11 . 52 . 02 . 53 . 03 . 54 . 04 . 55 . 05 . 56 . 06 . 57 . 05

 
1H-RMN (250 MHz, CDCl3) de 48 

 

( p p m)
1 02 03 04 05 06 07 08 09 01 0 01 1 01 2 01 3 01 4 01 5 01 6 01 7 01 8 01 9 0

 

C=O 
C(-tBu)

C-1’ 

C-2

C-6 

CH3(-tBu) 

C-3/C-4/C-5

13C-RMN (62.5 MHz, CDCl3) de 48 
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VI- Espectres 
 

 

( p p m)
1 02 03 04 05 06 07 08 09 01 0 01 1 01 2 01 3 01 4 01 5 01 6 01 7 01 8 01 9 0

 
DEPT (62.5 MHz, CDCl3) de 48 

 

( p p m)
1 .1 . 52 . 02 . 53 . 03 . 54 . 04 . 55 . 05 . 56 . 06 . 57 . 07 . 58 . 08 . 59 . 09 . 5

 

H-2 
H-6

-tBu 

H-6 

-CHO 

H-4 

2xH-3 
H-4 

2xH-5 

N

Boc
CHO

H2

49

6
345

1H-RMN (250 MHz, CDCl3) de 49 
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VI- Espectres 
 

( p p m)
2 03 04 05 06 07 08 09 01 0 01 1 01 2 01 3 01 4 01 5 01 6 01 7 01 8 01 9 02 0 0

 

CH3(-tBu) 

C-3/C-4/C-5

-CHO 

C(-tBu)
C=O C-2 C-6 

13C-RMN (62.5 MHz, CDCl3) de 49 
 

( p p m)
1 02 03 04 05 06 07 08 09 01 0 01 1 01 2 01 3 01 4 01 5 01 6 01 7 01 8 01 9 02 0 0

 
DEPT (62.5 MHz, CDCl3) de 49 
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VI- Espectres 
 

 188

 
 
 
 
 

( p p m)
1 . 21 . 62 . 02 . 42 . 83 . 23 . 64 . 04 . 44 . 85 . 25 . 66 . 06 . 46 . 87 . 2

 
1H-RMN (400 MHz, CDCl3) d’una barreja 10/1 dels dos diastereòmers de 52 

 

 
13C-RMN (100 MHz, CDCl3) d’una barreja 10/1 dels dos diastereòmers de 52 

 
 
 

 

(ppm)

10 20 30 405060708090100110120130  140 150 16017
0  18

0  190 

Diastereòm er majorita ri

C=O 

C-4’’+ C-5’’ 

C-2’’
C(-tBu)

C-1’

C-2

C-6

-tBu 

Diastereòm er majorita ri 

2xH-4’’
2xH-5’’

H-1’ 
H-2 
H-6 H-2’’

-OH H-6 H-4 2xH-3’ 

-tBu 

N

Boc

H

O

O

OH

2

4
5 3

6
1'

2'
3'

2''
4''

5''

52

(ppm)
1.01.52.02.53.03.54.04.5

Diastereòm er minoritari 



VI- Espectres 
 

 
 

( p p m)
1 02 03 04 05 06 07 08 09 01 0 01 1 01 2 01 3 01 4 01 5 01 6 01 7 01 8 01 9 0

 
DEPT (100 MHz, CDCl3) d’una barreja 10/1 dels dos diastereòmers de 52 

 
 

( ppm) 6. 00 5. 00 4. 00 3. 00 2. 00 1. 00

7. 00

6. 00

5. 00

4. 00

3. 00

2. 00

1. 00

(ppm)

 
COSY (400 MHz, CDCl3) d’una barreja 10/1 dels dos diastereòmers de 52 
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VI- Espectres 
 

 
Correlació 1H/13C (400 MHz, CDCl3) d’una barreja 10/1 dels dos diastereòmers de 52 

 
 
 
 
 

 
IR (ATR) d’una barreja 10/1 dels dos diastereòmers de 52 
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VI- Espectres 
 

 
 

 
EM d’una barreja 10/1 dels dos diastereòmers de 52 

 

( p p m)
1 . 01 . 52 . 02 . 53 . 03 . 54 . 04 . 55 . 05 . 56 . 06 . 57 . 07 . 5

 

H-2’’

H-2 

2xH-4’’ 
 2xH-5’’ 

H-6 

H-6

2xH-2’ 

H-4 

2xH-3’ 

-tBu N

Boc

H

O

O

O
53

26
1'

2'

3'

2''
4''

5''

1H-RMN (250 MHz, CDCl3) de 53 
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VI- Espectres 
 

(ppm)
102030405060708090100110120130140150160170180190200210220

 

C-4’’+ C-5’’ 
-tBu 

C-2‘ 

C-2’’
C-1’ 

C(-tBu)
C-2 C-6 

C=O 

13C-RMN (62.5 MHz, CDCl3) de 53 
 
 
 

( p p m)
1 02 03 04 05 06 07 08 09 01 0 01 1 01 2 01 3 01 4 01 5 01 6 01 7 01 8 01 9 0

 
DEPT (62.5 MHz, CDCl3) de 53 
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VI- Espectres 
 

 
COSY (250 MHz, CDCl3) de 53 

 

 
Correlació 1H/13C (250 MHz, CDCl3) de 53 
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VI- Espectres 
 

 
 

 
IR (ATR) de 53 

 
 
 
 
 

 
EM de 53 
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VI- Espectres 
 

 

 

 

 

(ppm)
1.62.02.42.83.23.64.04.44.85.25.66.06.46.87.2

 

54

N

Boc

H

OH

O

O
2'

3'

1''
2'' 2'''

4'''
5'''26

3
4

5

1H-RMN (250 MHz, CDCl3) de 54 
 

 

 

 

 

(ppm)
1.52.02.53.03.54.04.55.05.56.06.57.0.5

 

Diastereòmer minoritari

H-1’’’ 
H-2’’’

Diastereòm er majorita ri

H-1’’’ 

H-2’’’ 
H-2’’’

H-2’’

Diastereòm er majorita ri 

H-2’ H-3’ 

Diastereòmer minoritari 

H-3’ H-2’’’
H-6

H-3’H-2’ 

N
H

O

O

O
O

55

2''
5''

4''

1''' 2'''

1
23

5
6

7
8
8a

2'
1'

1H-RMN (250 MHz, CDCl3) d’una barreja 6/1 dels dos diastereòmers de 55 
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VI- Espectres 
 

 
 
 
 
 

Diastereòm er majorita ri

C=O 

C-1’’’ C-2’’C-2’’’

C-1

C-4’’+ C-5’’ 

C-8a

Diastereòmer minoritari

C-2’’’
C-1’’’ C-2’’

C=O 

(ppm)
102030405060708090100110120130140150160170180190

 
13C-RMN (62.5 MHz, CDCl3) d’una barreja 6/1 dels dos diastereòmers de 55 

 
 
 
 

(ppm)
102030405060708090100110120130140150160170180190

 
DEPT (62.5 MHz, CDCl3) d’una barreja 6/1 dels dos diastereòmers de 55 
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VI- Espectres 
 

 
 

(ppm)
1.52.02.53.03.54.04.55.05.56.06.57.0

 
1H-RMN (250 MHz, CDCl3) d’una barreja 6/1 de 56 i 57 a 297 K 

 

 

 

(ppm)
5.105.205.305.405.505.605.705.805.906.006.106.206.306.406.50

 

(ppm)
5.15.25.35.45.55.65.75.85.96.06.16.26.36.46.5

(ppm)
5.105.205.305.405.505.605.705.805.906.006.106.206.306.406.50

38 ║C

51 ║C

1H-RMN (250 MHz, CDCl3) d’una barreja 6/1 de 56 i 57 a diferents temperatures (zona compresa 

entre 6.5 i 5.0 ppm) 

 

 

zona ampliada al  
següent espectre 

H-2IV

H-2 H-2

2xH-4IV 
2xH-5IV 

H-6 

56

1'

2'
3'

1'' 2'' 3''

1''' 2''' 2
IV

4
IV

5
IV

26
3

4
5

H-3’ 

H-3’

57

N

Boc

H

O

O

O

O

N

Boc

H

O

O

O

O
+ 26

3
4

5

1'

2'
3'

1'' 2'' 3''

1''' 2''' 2
IV

4
IV

5
IV

H-2IV

Senyals diastereòmer minoritari, 57, i
rotàmer minoritari de 56

A (297 K)

H-3’’ 

H-3’’

O

O
H

H

H

H

H
H

1''

2''

3''

1'

2'

3'

B (311 K)

C (324 K)
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VI- Espectres 
 

 

 

C-4IV+C-5IV

-tBu 

C(-tBu)

C-1’
C-2IVC-3’’ 

C-3’ C-2 CC-1’’ C=O -6 

(ppm)
102030405060708090100110120130140150160170180190

 
13C-RMN (62.5 MHz, CDCl3) d’una barreja 6/1 de 56 i 57 a 297 K 

 

 

 

(ppm)
102030405060708090100110120130140150160170180190

 
DEPT (62.5 MHz, CDCl3) d’una barreja 6/1 de 56 i 57 a 297 K 
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