ANNEXE 2 : SPECTRES DE RESONANCE MAGNETIQUE NUCLEAIRE DES PROTONS ET DES
CARBONES
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tert-Butyl((5-methoxy-4-methylpent-4-en-1-yl)oxy)dimethylsilane (1-11)
'H-NMR spectrum
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5-Methoxy-4-methylpent-4-en-1-ol (1-12)
'H-NMR spectrum
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5-Methoxy-4-methylpent-4-en-1-yl 4-methylbenzenesulfonate (1-13)

'H-NMR spectrum
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N-(5-Methoxy-4-methylpent-4-en-1-yl)-N-methylformamide (1-14)

'H

NMR spectrum
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7-Methoxy-6-methyl-1-(pyrrolidin-1-yl)hept-6-en-1-one (1-18)
'H-NMR spectrum
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1-(2-(1-Methoxybut-3-en-1-yl)-2-methylcyclohexylidene)pyrrolidin-1-ium Triflate (1-19)

'H-NMR spectrum

) [
N e i S s / //Jr
OMe

“OTf

AJML W*ijjuu

* 09
1
1.

03 | B
wlnd =
I
1
:

‘1%
¥

4.5
f1 (ppm)

I3C-NMR spectrum

34.98
3483
03
2582
~2285
2137
2052
1701

}
i

196,85
— 13458
~118.00

84,34
~58,17
\sg41
5091

%R

i | Ll L

T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 12I:If ELlEI 3 100 Q0 80 70 60 50 40 30 20 10
1 (ppm

204

500

450

400

350

300

250



6-Methoxy-5-methyl-1-(pyrrolidin-1-yl)hex-5-en-1-one (1-21)
'H-NMR spectrum
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Trimethyl(3-(tributylstannyl)prop-1-en-1-yl)silane (1-46)
'H-NMR spectrum
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(2-Methoxyallyl)trimethylsilane (1-54)
'H-NMR spectrum
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N-Methoxy-N-methyl-3-phenylpropanamide (2-5)
'H-NMR spectrum
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N-Methyl-3-phenyl-N-(tosyloxy)propanamide (2-7)

'H-NMR spectrum
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3-Phenyl-1-(2-oxa-6-azaspiro[3.3]heptan-6-yl)propan-1-one (2-18)

'H-NMR spectrum

HEEOAEZE B8R 58 REHERSH
L i o el el i & & & = = M e B B A
[T I e N e T 40000
35000
jf JJ X f 30000
25000
20000
O —15000
—10000
—5000
jllL
—0
T T T
= = o o 0 o
3 &8 8 & ] 8
¥ — ol [ ] i [
r T T T T T T T T T T T T T T T T T T T T T T T 1
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 o 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
13
C-NMR spectrum
n mw wmox g
58 8 #8383 + oo oo oo | 3600
i = o o0 od WO O o - o1 s Gy
2R T2 #8898 S o= A S et =
=5 I d49494d 2 e B@Ema
Yol e N7 =
—2400
—2200
—2000
—1800
—1600
~1400
—1200
—1000
—800
600
! ]
[ 400
1 |
| ]
—200
] ! 1
| | .
T T T T T T T T T T T T T T r T T T T T T
190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 o -10

f1 (ppm}

210



1-(5-((tert-Butyldimethylsilyl)oxy)pent-4-en-1-yl)piperidine-2,6-dione (2-28)

'H-NMR spectrum
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1-(3-Methylbut-3-en-1-yl)piperidine-2,6-dione (2-29)
'H-NMR spectrum
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1-(3-((Trimethylsilyl)methyl)but-3-en-1-yl)piperidine-2,6-dione (2-30)
'H-NMR spectrum
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1-(3-Methylbut-3-en-1-yl)piperidine-2,6-dione (2-31)
'H-NMR spectrum
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tert-Butyl N-(5-methoxy-4-methylpent-4-en-1-yl)-N-methylcarbamate (2-58)

'H-NMR spectrum
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5,7-Dimethoxy-1,4a-dimethyl-2,3,4,4a,5,6-hexahydroquinolin-1-ium Triflate (2-66)
'H-NMR spectrum
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tert-Butyl N-methyl-N-(4-oxopentyl)carbamate (2-76)
'H-NMR spectrum
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1,4a-Dimethyl-2,3,4,4a-tetrahydroquinolin-7(1H)-one (2-81)
'H-NMR spectrum
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1,4a-Dimethyl-2,3,4,4a,5,6-hexahydroquinolin-7(1H)-one (2-94)
'H-NMR spectrum
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1,3a-Dimethyl-1,2,3,3a,4,5-hexahydro-6H-indol-6-one (3-57)
'H-NMR spectrum
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1,5a-Dimethyl-3,4,5,5a,6,7-hexahydro-1H-benzo[b]azepin-8(2H)-one (3-58)
'H-NMR spectrum
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tert-Butyl N-(3-hydroxypropyl)-N-methylcarbamate (3-63)
'H-NMR spectrum
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tert-Butyl N-(6-hydroxyhexyl)-N-methylcarbamate (3-65)

'H-NMR spectrum
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tert-Butyl N-methyl-N-(6-oxohexyl)carbamate (3-68)
'H-NMR spectrum
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tert-Butyl N-(5-hydroxyhexyl)-N-methylcarbamate (3-70)
'H-NMR spectrum
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tert-Butyl N-(6-hydroxyheptyl)-N-methylcarbamate (3-71)
'H-NMR spectrum
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tert-Butyl N-methyl-N-(5-oxohexyl)carbamate (3-73)
'H-NMR spectrum

—-322
284
250
248

245

A

—2.15
158
157
135
1.55
1.54
152
147

z
|

T T T T T T T T T T T
1i0.0 8.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0

I3C-NMR spectrum

155.60
78.98

4838
4769

2971
2830
7.18
6.79
2061

43,00
3387
2
2

I
/
Y
\

T T T T T T T T T T
170 160 150 140 130 120 110 100 a0 ao
f1 (ppm)

227

50 40 30 20 10

~3800
3600
3400
_—32DEI
3000
—2800
2600
2400
—2200
2000
;lSUU
1600
1400
1200
1000
800

600

400




tert-Butyl N-methyl-N-(6-oxoheptyl)carbamate (3-74)
'H-NMR spectrum
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tert-Butyl N-(4-methoxy-3-methylbut-3-en-1-yl)-N-methylcarbamate (3-75)

'H-NMR spectrum
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tert-Butyl N-(6-methoxy-5-methylhex-5-en-1-yl)-N-methylcarbamate (3-76)
'H-NMR spectrum
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tert-Butyl N-(7-methoxy-6-methylhept-6-en-1-yl)-N-methylcarbamate (3-77)
'H-NMR spectrum
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4,6-Dimethoxy-1,3a-dimethyl-3,3a,4,5-tetrahydro-2H-indol-1-ium Triflate (3-78)
'H-NMR spectrum
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4a-Butyl-1-methyl-2,3,4,4a,5,6-hexahydroquinolin-7(1H)-one (3-83)

'H-NMR spectrum
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4a-1sopropyl-1-methyl-2,3,4,4a,5,6-hexahydroquinolin-7(1H)-one (3-85)
'H-NMR spectrum
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tert-Butyl N-(4-hydroxyoctyl)-N-methylcarbamate (3-87)
'H-NMR spectrum
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tert-Butyl N-methyl-N-(4-oxooctyl)carbamate (3-88)
'H-NMR spectrum
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tert-Butyl N-(4-(methoxymethylene)octyl)-N-methylcarbamate (3-89)
'H-NMR spectrum
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tert-Butyl N-(4-oxo-5-phenylpentyl)carbamate (3-90)
'H-NMR spectrum
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tert-Butyl N-(4-hydroxy-5-phenylpentyl)-N-methylcarbamate (3-91)

'H-NMR spectrum
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tert-Butyl N-methyl-N-(4-oxo-5-phenylpentyl)carbamate (3-92)

'H-NMR spectrum
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tert-Butyl N-(5-methyl-4-oxohexyl)carbamate (3-94)

'H-NMR spectrum
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tert-Butyl N-methyl-N-(4-oxobutyl)carbamate (3-97)
'H-NMR spectrum
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tert-Butyl N-(4-hydroxy-5-methylhexyl)-N-methylcarbamate (3-98)
'H-NMR spectrum
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tert-Butyl N-methyl-N-(5-methyl-4-oxohexyl)carbamate (3-99)

'H-NMR spectrum
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tert-Butyl N-(4-(methoxymethylene)-5-methylhexyl)-N-methylcarbamate (3-100)
'H-NMR spectrum
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4a-Butyl-5,7-dimethoxy-1-methyl-2,3,4,4a,5,6-hexahydroquinolin-1-ium Triflate (3-101)

'H-NMR spectrum
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trans-3-1sopropyl-1,4a-dimethyl-2,3,4,4a,5,6-hexahydroquinolin-7(1H)-one (3-106)

'H-NMR spectrum
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tert-Butyl N-(2-hydroxy-3-methylbutyl)-N-methylcarbamate (3-117)
'H-NMR spectrum
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tert-Butyl N-(2-hydroxybutyl)-N-methylcarbamate (3-118)
'H-NMR spectrum
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tert-Butyl N-methyl-N-(3-methyl-2-oxobutyl)carbamate (3-119)
'H-NMR spectrum
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tert-Butyl N-methyl-N-(2-oxobutyl)carbamate (3-120)

'H-NMR spectrum

[ R o O T e e S
& @ HmmamEaoooaad 45000
P PRSP pt R SR R i S B S gl
N e
—<40000
—35000
—30000
(0] | '
\)J\/N\n/o 25000
(@] 20000
—15000
|
|
—10000
1
1
1
| 5000
0
T s s o
i 5 h LA
=} =1 S F &
o = 5 &
: : . : - : : : r : : - : . : : : : -
11.0 10.5 10,0 95 9.0 85 8.0 0 55 50 45 40 35 3.0 25 20 1.5 1.0 05 00 -0.5
f1 (ppm)
13
C-NMR spectrum
= 2% % 2 g zodge -
55 88 o o = Wil el oo h & ~11000
] L & [ SEHE g e
o D2 57 LR N
10000
—~2000
8000
~7000
6000
5000
4000
3000
i 2000
1000
L [
I Lo
1000
r . . T T . . T . T . . T . r . r T
220 210 200 190 180 170 160 100 90 8O0 70 60 S0 40 30 20 10 0 10

f1 (ppm)

251



tert-Butyl (E)-N-methyl-N-(4-oxopent-2-en-1-yl)carbamate (3-122)

'H-NMR spectrum

|

r6.68
5.66
5.64
5.63
5,61
5.09
5.05
5.00

397

Mmoo o
Gl @ o4 o4 o4
ool oo ocd oo

Lo

T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0

I3C-NMR spectrum

198.03
155.53
42,5
42,49
131.12
130.87

4
¢

80.10

5007
40,64

/350
2842
a7

27.09

<

eooo

—5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

T T
100 a0
f1 (ppm)

r T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110

252



tert-Butyl N-(2-isopropyl-4-oxopentyl)-N-methylcarbamate (3-123)
'H-NMR spectrum
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2-l1sopropyl-4-oxopentanenitrile (3-126)
'H-NMR spectrum
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tert-Butyl N-(4-hydroxy-2-isopropylpentyl)carbamate (3-127)

'H-NMR spectrum
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tert-Butyl N-(4-hydroxy-2-isopropylpentyl)-N-methylcarbamate (3-128)

'H-NMR spectrum
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tert-Butyl N-(2-isopropyl-5-methoxy-4-methylpent-4-en-1-yl)-N-methylcarbamate (3-129)
'H-NMR spectrum
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3-Oxocyclohexane-1-carbonitrile (3-131)
'H-NMR spectrum
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tert-Butyl N-((3-hydroxycyclohexyl)methyl)carbamate (3-132)

'H-NMR spectrum
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tert-Butyl N-((3-hydroxycyclohexyl)methyl)-N-methylcarbamate (3-133)

'H-NMR spectrum
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tert-Butyl N-methyl-N-((3-oxocyclohexyl)methyl)carbamate (3-134)

'H-NMR spectrum
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tert-Butyl N-((3-(methoxymethylene)cyclohexyl)methyl)-N-methylcarbamate (3-135)
'H-NMR spectrum
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(2S,4aR)-1,2,4a-Trimethyl-2,3,4,4a,5,6-hexahydroquinolin-7(1H)-one (3-141)

'H-NMR spectrum
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(2R,4aR)-2-Benzyl-1,4a-dimethyl-2,3,4,4a,5,6-hexahydroquinolin-7(1H)-one (3-142)

'H-NMR spectrum
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(2R,4aR)-2-1sopropyl-1,4a-dimethyl-2,3,4,4a,5,6-hexahydroquinolin-7(1H)-one (3-143)

'H-NMR spectrum
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(3aR,5aR)-5a-Methyl-2,3,3a,4,5,5a,6,7-octahydropyrrolo[1,2-a]quinolin-8(1H)-one (3-144)

'H-NMR spectrum
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tert-Butyl (S)-N-(1-hydroxypropan-2-yl)-N-methylcarbamate (3-148)

'H-NMR spectrum
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tert-Butyl (S)-N-(1-hydroxy-3-phenylpropan-2-yl)-N-methylcarbamate (3-149)
'H-NMR spectrum
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tert-Butyl (S)-N-(1-hydroxy-3-methylbutan-2-yl)-N-methylcarbamate (3-150)

'H-NMR spectrum
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tert-Butyl (S)-N-methyl-N-(1-oxopropan-2-yl)carbamate (3-151)
'H-NMR spectrum
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tert-Butyl (S)-N-methyl-N-(1-o0x0-3-phenylpropan-2-yl)carbamate (3-152)
'H-NMR spectrum
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tert-Butyl (S,E)-N-methyl-N-(5-oxohex-3-en-2-yl)carbamate (3-154 E)

'H-NMR spectrum
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tert-Butyl (S,Z)-N-methyl-N-(5-methyl-4-oxohexyl)carbamate (3-154 Z)

'H-NMR spectrum
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tert-Butyl (S,E)-N-methyl-N-(5-0xo0-1-phenylhex-3-en-2-yl)carbamate (3-155)

'H-NMR spectrum
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tert-Butyl (S,E)-N-methyl-N-(2-methyl-6-oxohept-4-en-3-yl)carbamate (3-156)

'H-NMR spectrum
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tert-Butyl (S)-N-methyl-N-(5-oxohexan-2-yl)carbamate (3-157)
'H-NMR spectrum
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tert-Butyl (R)-N-methyl-N-(5-oxo-1-phenylhexan-2-yl)carbamate (3-158)

'H-NMR spectrum
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tert-Butyl (S)-N-(6-methoxy-5-methylhex-5-en-2-yl)-N-methylcarbamate (3-160)

'H-NMR spectrum
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tert-Butyl (R)-N-(6-methoxy-5-methyl-1-phenylhex-5-en-2-yl)-N-methylcarbamate (3-161)

'H-NMR spectrum
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tert-Butyl (R)-N-(7-methoxy-2,6-dimethylhept-6-en-3-yl)-N-methylcarbamate (3-162)

'H-NMR spectrum
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tert-Butyl (S,E)-2-(3-oxobut-1-en-1-yl)pyrrolidine-1-carboxylate (3-165)
'H-NMR spectrum
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tert-Butyl (R)-2-(4-methoxy-3-methylbut-3-en-1-yl)pyrrolidine-1-carboxylate (3-167)

'H-NMR spectrum
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(2S)-5,7-Dimethoxy-1,2,4a-trimethyl-2,3,4,4a,5,6-hexahydroquinolin-1-ium Triflate (3-168)

'H-NMR spectrum
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(2R)-2-Benzyl-5,7-dimethoxy-1,4a-dimethyl-2,3,4,4a,5,6-hexahydroquinolin-1-ium Triflate (3-169)

1H_

NMR spectrum
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(2R)-2-1sopropyl-5,7-dimethoxy-1,4a-dimethyl-2,3,4,4a,5,6-hexahydroquinolin-1-ium Triflate (3-

170)

'H-NMR spectrum

55000

50000

45000

o

40000

35000

OMe

MeO

30000

25000
20000

o
o
=]
in
-
|

10000

-S000

-5o000

-0.5

9.0 8.5 8.0 7.5 7.0 6.5 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 .0
f1 (ppm)

a.5

I3C-NMR spectrum

L7189
£'89

—1iio00

10000

9000

8000

7000

o000

—5000

4000
~3000
—2000
—1io000

e
5987
Y056
5TE6
£'56

£5FTT—~
28'e1T—
L0EeT—
Te6Er-

8574
mm,mtk
b5'BLT-
LLBLT
8p'TAT

+-1000

-20 -30

-10

200 190 180 170 160 150 140 130 120 110 100 Qo0 80 70 60 50 40 320 20 10
f1 (ppm)

210

285



tert-Butyl N-(3-(benzyloxy)propyl)-N-(4-hydroxybutyl)carbamate (3-183)
'H-NMR spectrum
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tert-Butyl N-(3-(benzyloxy)propyl)-N-(4-oxobutyl)carbamate (3-184)

'H-NMR spectrum
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tert-Butyl N-(3-(benzyloxy)propyl)-N-(4-hydroxypentyl)carbamate (3-185)

'H-NMR spectrum
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tert-Butyl N-(3-(benzyloxy)propyl)-N-(4-oxopentyl)carbamate (3-186)

'H-NMR spectrum
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tert-Butyl N-(3-(benzyloxy)propyl)-N-(5-methoxy-4-methylpent-4-en-1-yl)carbamate (3-187)

'H-NMR spectrum
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(3-191)

-amine

N-(3-((tert-Butyldiphenylsilyl)oxy)propyl)-5-methoxy-4-methylpent-4-en-1

'H-NMR spectrum
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N-(3-((tert-butyldiphenylsilyl)oxy)propyl)-N-(5-methoxy-4-methylpent-4-en-1-

yl)carbamate (3-192)
'H-NMR spectrum
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tert-Butyl 2-(3-oxobutyl)-1H-pyrrole-1-carboxylate (4-3)

'H-NMR spectrum
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tert-Butyl 2-(4-methoxy-3-methylbut-3-en-1-yl)-1H-pyrrole-1-carboxylate (4-4)
'H-NMR spectrum
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3-(5-Methoxy-4-methylpent-4-en-1-yl)-1,3-oxazinan-2-one (4-10)
'H-NMR spectrum
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1,3-Oxazinan-2-one (4-15)
'H-NMR spectrum
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Ethyl (Z)-2-methyl-3-((trimethylsilyl)oxy)but-2-enoate (4-24)
'H-NMR spectrum
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(2)-4-Ethoxy-3-methyl-1-(trimethylsilyl)-4-((trimethylsilyl)oxy)but-3-en-2-one (4-27)
'H-NMR spectrum
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2-Chloroethyl 3-oxobutanoate (4-29)
'H-NMR spectrum
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2-Chloroethyl 2-methyl-3-oxobutanoate (4-30)
'H-NMR spectrum
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tert-Butyl N-(5-((tert-butyldiphenylsilyl)oxy)-4-methylpent-4-en-1-yl)-N-methyl)carbamate (4-33)

'H-NMR spectrum
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tert-Butyl N-methyl-N-(4-methyl-5-oxopentyl)carbamate (4-44)
'H-NMR spectrum
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4-((tert-Butoxycarbonyl)(methyl)amino)butyl 4-methylbenzenesulfonate (4-54)
'H-NMR spectrum
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tert-Butyl (S)-N-(4-(4-benzyl-2-oxooxazolidin-3-yl)-4-oxobutyl)-N-methylcarbamate (4-62)
'H-NMR spectrum
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(S)-2-(2-((tert-Butoxycarbonyl)(methyl)amino)ethyl)pent-4-enoic acid (4-70)
'H-NMR spectrum
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tert-Butyl N-methyl-N-(2-(2-oxotetrahydro-2H-pyran-3-yl)ethyl)carbamate (4-71)

'H-NMR spectrum
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tert-Butyl N-(2-(5-allyl-2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-yl)ethyl)-N-methylcarbamate (4-78)

'H-NMR spectrum
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Ethyl 2-(2-((tert-butoxycarbonyl)(methyl)amino)ethyl)pent-4-enoate (4-81)

'H-NMR spectrum
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tert-Butyl N-methyl-N-(2-(2-oxotetrahydrofuran-3-yl)ethyl)carbamate (4-92)

'H-NMR spectrum
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tert-Butyl N-(2-(3-(hydroxymethyl)-2-oxotetrahydrofuran-3-yl)ethyl)-N-methylcarbamate (4-95)

'H-NMR spectrum
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tert-Butyl N-(2-(2,2-dimethyl-4,6-dioxo-5-(2-oxoethyl)-1,3-dioxan-5-yl)ethyl)-N-methylcarbamate
(4-96)
'H-NMR spectrum
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2-(2-((tert-Butoxycarbonyl)(methyl)amino)ethyl)-2-(ethoxycarbonyl)pent-4-enoic acid (4-101)

'H-NMR spectrum

10.85

Boc

5.72
5.70

i

5,67
5.64
561
559

/514

5.10
507
422
4.20
417
4.15

\
Ji
1

1751 =s—-

T T T T T T

T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

I3C-NMR spectrum

—174.38
~171.39
—155.88
—132.02

119.52

8022

3797
34.30
.16

—61.88
—55.84
44.86
44,52
3823

/
!
%

3058
2847

14.10

T T T T T T T T T T

220 210 200 190 180 i7o 160 150 140 130

1izo

T T T T T
110 100 o0 80 70
1 (ppm)

312

&0 50 40 30

20

10

-10

90000
r8oooo
~7o000
60000
~Soo00
40000
—30000
20000

10000

23000
22000
21000

20000
;IQDDD
18000
17000
16000
15000
14000
13000
12000
:11000
llDDDD
19000
:—SDDD
:7DDD
;SUUU
: S000
:—4EIEIEI
'—3DDD
;ZDDD

1000

+-1000

+-2000



Ethyl
carboxylate (4-102)
'H-NMR spectrum
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3-(2-((tert-butoxycarbonyl)(methyl)amino)ethyl)-2-oxotetrahydrofuran-3-carboxylate (4-

Ethyl
105)

'H-NMR spectrum
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2-(2-((tert-Butoxycarbonyl)(methyl)amino)ethyl)pent-4-enoic acid (4-106)

'H-NMR spectrum
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2-Allyl-2-(2-(methylamino)ethyl)malonic acid (4-107)
'H-NMR spectrum
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2-Allyl-2-(2-((tert-butoxycarbonyl)(methyl)amino)ethyl)malonic acid (4-108)
'H-NMR spectrum
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tert-Butyl N-(2-(5-hydroxy-2-oxotetrahydrofuran-3-yl)ethyl)-N-methylcarbamate (4-109)

'H-NMR spectrum
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tert-Butyl N-(2-(2-hydroxytetrahydrofuran-3-yl)ethyl)-N-methylcarbamate (4-111)

'H-NMR spectrum
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tert-Butyl N-(2-(4,5-dihydrofuran-3-yl)ethyl)-N-methylcarbamate (4-113)
'H-NMR spectrum
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