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Table 2. Formylation of amines

9.30
8.75
8.72

H
N_
©/ CHO

...............................

7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0 05 00
1 (ppm)

............


mailto:shirini@guilan.ac.ir

BT \
¥E0ZL .
0F 2L
92521
BOBZL ~
asezL
LEBEL
icer

SEesL —
0EE8L —

3C NMR (CDCly), 101 MHz

~CHO

Iz )

L] S0 40 g

0

T v v v T T
180 1F0D 18D 150 140 130 12D MO

T
190

v
200

EL T Y

59
by
BEL
VEL
FEL
8EL
T L
FE n.”_“_.
VAL

wE
w2
LY
e
SR
R

'H NMR (CDCIy), 400 MHz

“CHO

Ir=z

Cl

Sopce [

FEFE

Heo

Lk

o5

3.0

4.0

4.5

u.ﬁ,n_..

0.0

20 15 1.0

2.5

3.5

g0 B BO 75 ¥YO 65 680 55

8.5



POOZE
oE Lz
ELBEL
GHEEE ._..._r_”
ELOEL
gsen 7
ar'ses

RE'ESE —
0g'zer —

13C NMR (CDCIg), 101 MHz

3 =

wo 90 80 70 &0 0

11 {ppm}

1o

120

“CHO

Ir=z

Cl

1400 130

150

180 180 170

200

10

40

160

23]
ﬂm.u_ur
Fi)
LE'L
BE'L
6EL
b L
ag'd’
8z'g
n_ﬂ.u..._u.
aE'H
_.m.u.w
P

'"H NMR (CDCly), 400 MHz

.

“CHO

Iz

Br

oc

0.5

35 30 25 20 15 10

4.0

4.5

5.0
1 {ppm)

80 55

8.5

.o

75

100 9.5

an

a.0



05 L i
LT B~
DE'OZL h.m
BE'LEL
DLZEL
OB'ZEL d_J._.
aE'sel
FE'SEL

DEESL —
Zg'zal —

3¢ NMR (CDCly), 101 MHz

“CHO

Iz

Br

70 60 50 40 an 20 LY

200 190 18D 1TD 96D 50 40 130 20 10 00 80 a0
M (ppm)

0000~

Y669
rioL
$60°L
8lI'L
sTlL
ostL
ore
0TT'LA
0wl
oL
3 TArA
0Ll
68
4 | A
0oL
o8
L9¢'8
1698
6IL8

168
rs6'8”

(CDCl3, 400 MHz)

~CHO

=z

Cl

|
s L.,J"L_

L)

T

5 L0 0.5 00 -0.5

LS

0 6.5 60 55 50 45 40 35 30

T

T T v - T T

.0 115 11.0 10.5 10.0 9.5 9.0 8.5 80

=3

2.0

25

-

5

-
'

S (ppm)



8990y
0Ly
e’

65911,
WL
.e.:;
80071
TI
TS
0017
$L0%1
83;
resin)
s6Let/

6E651~
-

(CDCl3, 100 MHz)

~CHO

Iz

Cl

170

0w w
LR

1o

190 1%

150

"H NMR (CDCly), 400 MHz

~CHO

Iz

Me

N | R S

Rro
160

_
_:||ummma

| o
- G0

< P

15

2.0

O &5 80 65 60 45 40
1 {ppm)

7.5

85

8.0

oo 95



28’02
1602 >

60°6LL ~
Lzozl

¥56ZL \
zzoelL L

9T vEL
LV vEL
LSvEL

60°SElL

95651 —
9¢'€9lL —

“CHO

Iz

Me

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
1 (ppm)

200

ZLE
ELE by

LL9

og'd
RN
ER'd

96'9
BE'S
GLd~"
oE's
BE' L H_M
vt
BLEY
£Zg
(5] by
gva-f
oya?

'H NMR (CDCly), 400 MHz

—

“CHO

I=Z

MeO

Hoo'e

0.5

1.5

6.0

8.5

0.0

1.0

5.0 4.5 4.0 a5 an 25 2.0
1 {ppm}

5.5

a5 &0 T5 T.0 6.5

8.0

10.0



0555
hm..m_mv.

LT,
BEFLLY
LI LEL
EELEL u.
BSBEL
SEBZE >

BIEGE,
65254
10651

vz Esl Y

3¢ NMR (CDCly), 101 MHz

"CHO

I=Z

MeO

190 180 170 160 150 140 130 120 110 100 90 8O
i1 (ppra)

200

T TN
115 i

1oe
680°L
S01°L
1T
orre
6F1°LY
891°L
s 1 A
00TL
Lraas —
0L

ore
SSRL
BL8L
LR
oIr's
sis's
958

(CDCl3, 400 MHz)

“CHO

Me

=z

2 |

20 L5 L0 0.5 0.0 05

™ ™
.5

-+

T T

55 30 45 40 35 30

e
& (ppm)

T

T

0 IL5 10,0 105 10.0 0.5 9.0 &5 80




YA
6911

8992\
0L
ww’

L9021,
10621
N4
86571
£L'9214
T0°L31-
99821
8L621-
05081
9111
9 retd
10851’

8T 651~
Ly 91~

(CDCl3, 100 MHz)

“CHO

=z

Me

)

100
8 Gxm)

1o

120

1%

Ho

10

1€

(Y

w

——

1”0

200

'l —

10SE'E
_u__u.m..n.m“..u.

_uwwm_.w
h&_ﬂmdw
it
.v._.mm.mu_n_.
PLIES
1%

16—
QIENG
_m_ﬂ.mm.muf

G580

“CHO

Ir=z

HO

Ll

w6

HI'T

10 0% oo -0%

25 20

an

55 50 4% 40 35

70 &5 ED
11 {pps)

5

B.0

95 90 BS

S

11.%

125



L1056

PSEEE
81000%
1600
0691 0%
SESTOr
ISEE0r
652008
810508
9z650%

vns.m: V
Ss1eont
NoL'we w
020€° 12t
06680CT —

LWO'¥ST —
ST ~
1660°€91 ~

“CHO

Iz

HO

-

» 2

~10

10

00 9%
1 {ppm)

110

130 120

210 200 19 180 170 160 150 10

220

63

T
s2p L
ey
zew

959
&k
ShL
LbL
L1
[T
£ZL
STL

e
ﬁm.hﬂ
HE' L

P0E-

'H NMR (CDCly), 400 MHz

.CHO

ZT

LhEi]

0.5

5.0
11 {ppm)

5.5

6.0

7.0

7.5

a0

a0 &5

8.5

10.0

4.0 3.5 3.0 2.5 20 15 10

4.5

6.5



BEE—
GGk —

i LzE
ER@
LLLER
ELBTL h._ﬂ
OE'EEZL
0L 28—

BE' LB —
TEFRL —

3C NMR (CDCly), 101 MHz

wd

~-CHO

=T

50 40 3D

180 1v0 160 150 40 13 120 M0 100 8D
1 {ppm)

180

200

10

20

o

an

L




g8 9 3 g
g8 5 2 R
N:\
N\
&/ CHO
v | | ) I | | | | | J J
3.2 0 210 200 190 1 1m0 160 1% 140 1% 120 10 100 - 0 40 M 20 10
cag s23 3= g g
eee SEa M ~ o~
~ - vV | I
N
~
CHO
OHC_
N
H '
1
Jx ] l J ALK
J | 4 | S |
3 g =g
-0 (=] - ™ O

130 125120 1.5 1.0 105100 95 90 85 80

-~

11 (ppm)

5 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05



32 83 2882 S-ncnmu-
g3 33 gszs ggs332s
(] v\ TIIZEDT
N
“CHO
OHC\N
H

—

0 180 170 160 150 140 130 120 110 W00 90
1 (ppm)

4
24
24
24
5

84
N4
=)

o 4

JO0ED0TE-pephiacte 3 :fffi&:n%ii!‘: SSEREESS
%] 1 Pt .,"".“""‘""I""""I"__"_"_"":
N
“CHO
C
. e J_LMJ_ l -
i I ¥ iy
8 LEREEE
15 II'I IIF 1+ n (] ' ; '-' : 5 4 ] 3 1] -] 1

§
11 [ppem)



o —

20062022 -peptie- 1 )¢

a5

“CHO

Iz

Cl

-1

10

0 N W 9

W 1% W 0 10 110 0 %W
1 (ppm)

17

10 1%

W

S L —

3

)

Iz

il
o
Foo

=IE

L o

1]

1 [ pgwmi}



1612060
— 1555827
o~ 140.7656
{{ired

A

il

183%

25. 2127

)

z ZT

Il

T T T T r r T T T T r r T
20 I 0 150 180 17 160 50 L4 130 120 110 1 0
LERT )

Table 5: Acetylation of mines and alcohols
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Current Data Paraseters
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Table 9. Trimethylsilylation of alcohols
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