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An example of TLC in which the reducing sugar 2,3.4,6-tefra*O*acefyl-glucose, the cor-
respanding pentaacetate and 2.3.4.6*tetra-A*acetyl(t*o-glucopyranasyl bromide have
been distinguished. The TLC plate is labelled on the copy given on lhe right, ind,catng Rr
values and structures for every spot. ln the case of the t-OH-free glucose derivative a
smal l  amountof thesecondanomercanbe seenasshadowbelowlhemarnspof.  IhisTLC
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Conformation of g/ucose in vacuo:
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64H group, e.9., pornts towards the endocyclrb ring oxygen in vacuq expressing an in-
tramolecular hydrogen öndge, whereas tfris 6*fiydroxyl group is salurated wifä surrounding
water molecules, once läe monosacchande rs rnodeled in agueous sofufr"on.
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Table L1. Leaving groups regularly used in substitution reactions with carbohydrate
derivatives.

Lower reactivity

Higher reactivity

Significantly more
reactive than all

others

Leaving group

cl-
p

//
F"C-4

" \
o-

Br-

l-

H3C-S(O)z-O-

F3C-S(O)z-O-

s(o)2-o__

s(o)2-o-

Name

Chloro-

Trifluoroacetyl-

Bromo-

lodo-

Mesyl-

Tosyl-

p-N itro phe nyl s u lfon yl-

Triflyl-
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Ph3P, 12, imidazole (4:3:4)
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Ph3P, 12, imid azole (4:3:4)
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Figure 1.3.6 Naturally occurring GNucleosides
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Table 5-1. The most common leaving groups in glycosyl donors and a selection of typically
employed activators.

Leaving group Activator Comments

LG = oAc BFg Etzo, sncla, TMSorf Not for complex oligosaccharides

LG = Br AgCOa, AgOTf, Hg(CN)z Most commonly used donor

LG = Cl AgOTf, Hg(CN)2, HgBr2 More stable than glycosyl
bromide

LG = F SnClz-AgOTf Can be combined with
thioglycosides

LG = OC(NH)CCI. BFs EtzO, TMSOTf Mild reaction conditions, widely
used

LG = SR TfOH-N|S, DMTST, IDCP Can also serve as an acceptor in
the absence of thiophi l ic
reagents

LG = O(CHz)aCH=CHz NIS-TESOTf, l(col)zClOq Can also serve as an acceptor in
the absence of bromine
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Table 1.1 Approximate prices of carbohydrate derivatives (lgg5)
Compound

Price ($i 100 g)
Sucrose (1.23)
o-Glucose (f  .01)
D-Frucrose (f .09)
o-Gluconic acid (1.12)
o-Gluci tol  (sorbi tot)  ( f  . f9)

Source

Lacrose (1,24)
o-Mannitol  ( I .20)
Methyl a-glucopyranoside (f .lf)
Maltose (1.25)
o-Isoascorbic acid ( f . f6)
o -Glucono-  1 ,5 - lac rone (  l . l2 )
o -Ca lacrose (1 .02)
r-Sorbose (f .10)
>-G_ly c e ro -o- g u I o_hepton ic acid (1. l3)
o-Clucosamine ( l . Ig)
o-Xylose (1.07)
Dian hydroglucitol (1.21)
o-Glucurono-3,6- lactone ( l .14)
r--Ascorbic acid 11.15)
r--Arabinose (1.05)
o-Arabinose (f .04)
Diisopropylideneketog ulonic acid (1.22)
o-Ribose (1.06)
o-Mannose (f .03)
n-Glucaric acid (1.17)
r--Rhamnose (1.0g)

0.5
0.5
t . 0
1 .0
r .0
r .5
2.A
4.0
4.0
4.0
5.0
6.0
7.0
7.0

l 0
t0
t2
t a
, I J

t4
J J

J J

40
44
46
57

t25

Sugar cane
Starch
Glucose
Glucose
Glucose
Milk (whey)
Fructose
Glucose
Starch
Glucose
Glucose
Lactose
Glucose
Glucose
Sea shel ls
Wood
Glucose
Glucose
Glucose
Plant gum
Glucose
Glucose
Yeast
Ivory nut
Glucose
Oak bark
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o& 1 .03 ,MeoH, -78 'c
I z. naä2s, MeoH, Rt

4---1'\o-a
"o-TH o ö 3

KLH carrier protein
buffer

NaCNBH3,37 'C

2. Me2S, MeOH, RT

Syn/hesrs of a KHL-conjugated tetrasaccharide which is specific for anthrax and can be
used for its detection.sT
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Ausgewäh lte R-H- B i nd u ngsd issoziationsenerg ien
(BDE) und Stabilisierungsenergien (Er(.R)) in kcal/mol

E.( 'R)

H3C-H

H3CH2C-H

(H3C)rHC-H

(H3C)3C-H

alu-n

PhH2C-H

Ph3c-H

I,CK:
(Me.Si)rSi-H

Bu.Sn-H

F_H

CI_H

Br-H

l-H

HO_H

H3CO-H

PhO_H

Ph_H

HO2CH2C-H

H2NH2C-H

HO2C(H2N)HC-H
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101

99

95

86

85

77

73

79

74

136

103

8B

71

119

104

87

111

97

95

76
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20

28

32

26

31 ( ! )

-  31 ( ! )
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17

34

-  14  ( ! )

I

I
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-6( ! )
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2e (r)
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Captodative Stabilisierung eines Radikalzentrums

+
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>s-

BDE (kcal/mol)

-NHz -c02H

HO2CH2C-H HO2C(H2N)HC-H

76
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105
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Ausgewäh lte B i nd u n gsd issoziationsen erg ien ( B DE)

BDE (kcal/mol)

HO_H

RO_H

R_H

Me-SH

(Me.Si).Si-H

Bu.Sn-H

Et-Br

Me-SPh

R2B-R

ct-cl

EtrSn-Et

Et-l

MerPb-Me

Br-Br

EtHg-Et

Me.CO-OCMe,

PhCO2-OCMe,

MerC(CN)-N=N-CMerCN
(AtBN)

Me.CO-O2C-CO2-OCMe,

R-Corrr(dmgH)zpy

119

95 -  105

70 -  110

88

79

74

69

6B

65-85

58

57

53

49

46

43

37

34

32

26

20-35
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Ausgewäh lte Bi nd u ngsd issoziationsenerg i en ( B D E)

Bindung BDE (kcalimol)

HO_H

RO_H

R_H

Me-SH

(Me.Si).Si-H

Bu.Sn-H

Et-Br

Me-SPh

R2B-R

ct-cl

Et.Sn-Et

Et-l

Me.Pb-Me

Br-Br

EtHg-Et

Me.CO-OCMe,

PhCO2-OCMe.

MerC(CN)-N=N-CMerCN
(AtBN)

Me.CO-O2C-CO2-OCMe.

R-Corrr(dmgH)zpy

119

95 -  105

70 -  110

B8

79

74

69

6B

65-85

58

57

53

49

46

43

37

34

32

26

20-35
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Ü bergan gsmetal l-i nd uzierte Rad i kar rea ktionen
(chem. Rev.1994, 94, s19-564; Tetrahedron 199s, sl,7s7g-76s3.)
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Oxidative Erzeugung von Radikalen
(Org. React.1996, 49, 427-675; J. Organomet. Chem. 2002, 661, 153-167.)

OH

* \Ä* ,

oMn+

o @

"A^

R1 = alkyl, aryl, COR, CO2R, CN, NO2
R2 = alkyl, aryl, OH, OR

@ outer sphere electron transfer

@ inner sphere electron transfer (ligand transfer)

"A
@M'\v1(n'1)@

/

@/- 1Y1(n-t)@

*\-Ä*,
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Radikalische Reduktionen mit Tri-nbutylstannan

H-SnBu3 X-SnBu3

X = l ,  Br, SePh, Cl, SPh

In . + H-SnBu3

I
|  

-  In-H

t
.  SnBug

r f l

NaBH4
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Mechan ism us der Barton-McOombie-Reaktion
(Chem. Rev.1989, 89, 1413-1432.)

In . + H-SnBu3

I
I 
- In-H

i
.  SnBug

S
t l

R-oAsMe

H-SnBu3 azSnBus

S=C=O + MeSSnBu3

R.H

.fr 6)?-l-sMe
>_/

{

azSnBus
t _

o4slvt"
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Mechanismus der Barton-Reaktion
(Tetrahedron 1 g8S, 4t , gg}l -9924.)

r--ruAs
I
oo @ruu

In . + H-SnBu3

I
|  

-  In-H

t

* "')r*
o

- NaCl

.  SnBus

H-SnBu3

r f t

\/

,'

{

rÖ
\t tAS-SnBu3 

+ Coz
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Orbitalbild intermolekularer Additionen an Alkene
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Z = Elektronenakzeptor
D = Elektronendonor

Relative Geschwindigkeiten der Additionen an Alkene
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Die "QuecksiIber-Methode"

R-Hg-H
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X = Hal, OAc

Die "Cobalt-Methode"

R-Hg '

Folie 35
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Die "Zinnhydrid-Methode" (Giese-Reaktion)
(Angew. chem.1985, 97, sss-s67; chem. Rev.1gg1 , gt , 12s7-12g6.)

. SnBus

X-SnBu3

X = l ,  Br, SePh, Cl, SPh

(Me3Si)3Si-H als ungiftiger Ersatz für Bu3Sn-H
(Acc. Chem. Res.1gg2, 25, 188-194.)

Bu3Sn-H


