Tema 11

Quimica de
carbohidratos



Moderador
Notas de la presentación
Figure: 23-01

Caption:
Glucose and fructose are monosaccharides.  Glucose is an aldose (a sugar with an andehyde group), and fructose is a ketonse (a sugar with a ketone group).  




Son biosintetizados por las plantas por
conversion de CO, y H,O en glucosay O,

Sus polimeros incluyen el almidon y la celulosa
El almidon es energia solar almacenada.

La mayoria presentan la formula C(H,O),,
“hidrato de carbono”


Moderador
Notas de la presentación
Figure: 23-01

Caption:
Glucose and fructose are monosaccharides.  Glucose is an aldose (a sugar with an andehyde group), and fructose is a ketonse (a sugar with a ketone group).  




Monosacaridos 0 azucares sencillos:
Aldosas (polinidroxialdehidos)
Cetosas (polihidroxicetonas)

Disacaridos: pueden hidrolizarse a dos
monosacaridos. Ej. La sacarosa.

Polisacaridos: pueden hidrolizarse a muchas
unidades de monosacarido. Ej. El almidon y la
celulosa tienen > 1000 unidades de glucosa.


Moderador
Notas de la presentación
Figure: 23-01

Caption:
Glucose and fructose are monosaccharides.  Glucose is an aldose (a sugar with an andehyde group), and fructose is a ketonse (a sugar with a ketone group).  




Se clasifican segun:
* Sean aldosas 6 cetosas
*N° de carbonos en la cadena

* Configuracion del carbono quiral mas
alejado del grupo carbonilo


Moderador
Notas de la presentación
Figure: 23-01

Caption:
Glucose and fructose are monosaccharides.  Glucose is an aldose (a sugar with an andehyde group), and fructose is a ketonse (a sugar with a ketone group).  
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Moderador
Notas de la presentación
Figure: 23-01

Caption:
Glucose and fructose are monosaccharides.  Glucose is an aldose (a sugar with an andehyde group), and fructose is a ketonse (a sugar with a ketone group).  
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Moderador
Notas de la presentación
Figure: 23-01-02UN

Caption:
Sugars with aldehyde groups are called aldoses, and those with ketone groups are called ketoses.  The number of carbon atoms in the sugar generally ranges from three to seven, designated by the term triose (three carbons), tetrose (four carbons), pentose (five carbons), hexose (six carbons), and heptose (seven carbons).
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Moderador
Notas de la presentación
Figure: 23-01-03UN

Caption:
The (+) enantiomer of glyceraldehyde has its OH group on the right of the Fischer projection.  Therefore sugars of the D series have the OH groups on the bottom asymmetric carbon on the right of the Fischer projection; sugars of the L series have the OH of the bottom asymmetric carbon on the left.




Q _Losazicares Dy L
* Los azucares D se degradan a la forma dextrorotatoria

(+) del gliceraldehido
* Los azucares L se degradan a la forma levorotatoria

(-) del gliceraldehido.

CHO CO, 4
H—C—OH CHO CO, 4
HO—C—H HO—C—H CHO CO
[_Ruft_] _Rutt_] 4
H—C—OH H—C—OH H—C—OH CHO
H—C—OH H—C—OH H—c—on| CRULY H—C—OH
CH,OH CH,OH CH,OH CH,OH

D-(+)-glucosa D-(-)-arabinosa D-(+)-gliceraldehido


Moderador
Notas de la presentación
Figure: 23-02

Caption:
Degradation of an aldose removes the aldehyde carbon atom to give a smaller sugar.
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Moderador
Notas de la presentación
Figure: 23-03

Caption:
The D family of aldoses. All these sugars occur naturally except for threose, lyxose, allose, and gulose.
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Moderador
Notas de la presentación
Figure: 23-04

Caption:
The term erythro and threo are used with dissymmetric molecules whose ends are different.  
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un solo carbono


Moderador
Notas de la presentación
Figure: 23-04-01UN

Caption:
Sugars that differ only by the stereochemistry at a single carbon are called epimers, and the carbon atom they generally differ if generally stated.




Protonacion y adicidon nucleofilica

v-hidroxialdehido H
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Moderador
Notas de la presentación
Figure: 23-04-02UN

Caption:
If the aldehyde group and the hydroxyl group are part of the same molecule, a cyclic hemiacetal results.  




CHO Hemiacetal ciclico de la glucosa formado por
H—ou reaccion del —-CHO con el -OH en C5
HO——H
4
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2
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Moderador
Notas de la presentación
Figure: 23-05

Caption:
Glucose exists almost entirely as its cyclic hemiacetal form.




Carbono
anomerico

%—H

a-D-glucopiranosa

Forma de cadena
abierta

B-D-glucopiranosa

%-b


Moderador
Notas de la presentación
Figure: 23-07

Caption:
The anomers of glucose.  The hydroxyl group on the anomeric (hemiacetal) carbon is down (axial) in the a anomer and up (equatorial) in the b anomer.  The b anomer of glucose has all its subtituents in equatorial positions.




*El C=0 de aldosas y cetosas se reduce a

CH-OH con NaBH, 0 H,/Catalizador.

El nombre del azucar-alcohol se deduce
anadiendo —itol al nombre raiz del azucar.

e a rec
glucito
e a rec
manito
e[ ared

uccion de
(D-sorbito
uccion de

a D-glucosa produce el D-

).

a D-manosa produce el D-

uccion de la D-fructosa produce una
mezcla del D-glucitol y el D-manitol.


Moderador
Notas de la presentación
Figure: 23-11-03UN

Caption:
Bromine water oxidizes the aldehyde group of an aldose to a carboxylic acid.  Bromine water is used for this oxidation because it does not oxidize the alcohol groups of the sugar and it does not oxidize ketoses.




(2R,3R,4R,5R)-Hexan-1,2,3,4,5,6-hexol



El agua de bromo oxida los aldehidos, pero no las cetonas ni
los alcoholes; forma acidos aldonicos.

CHO COOH
O\C/H O\C/OH H——OH H—on
- HO——H Br, HO——H
(CHOH), 5>  (CHOH), ;
H,O L on 0 o
CH,OH CH,OH
Acido alddénico H——OH H——OH
(gliconico)
CH,OH CH,OH

Glucosa Acido glucénico


Moderador
Notas de la presentación
Figure: 23-11-03UN

Caption:
Bromine water oxidizes the aldehyde group of an aldose to a carboxylic acid.  Bromine water is used for this oxidation because it does not oxidize the alcohol groups of the sugar and it does not oxidize ketoses.




) - Oxidacién con acido nitrico |

El acido nitrico oxida el aldehido y el alcohol
terminal; forma acidos aldaricos.

CHO COOH
H——OH H——OH

T CHO COOH
HNO, HO——H Hn~No, HO——H

(CHOH), > (CHOH), —

H——OH H——OH
gemy Choi|  @mmlcoor] | |
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Glucosa Acido glucérico


Moderador
Notas de la presentación
Figure: 23-11-04UN

Caption:
Nitric acid is a stronger oxidizing agent than bromine water, oxidizing both the aldehyde group and the terminal -CH2OH group of an aldose to a carboxylic acid.




H——OH

Fd

OH| Tollens |

— OH

CH,OH

—H  AgNHyf -oH HO——H

CHO COO| NH;

H——OH

+ Agl
H OH
H—F—0OH

Cadena abierta Acido glucénico
(+ secundarios)

* El reactivo de Tollens reacciona con los aldehidos, pero la
base provoca el reagrupamiento endiol, asi que las cetosas

también reaccionan.

* Reactivos de Fehling y Benedict: Cu*? - Cu,0 rojo.


Moderador
Notas de la presentación
Figure: 23-11-06UN

Caption:
In its open form, an aldose has an aldehyde group, which reacts with Tollens reagent to give an aldonic acid and a silver mirror.  Sugars that reduce Tollens reagent to give a silver mirror are called reducing sugars.
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Moderador
Notas de la presentación
Figure: 23-12

Caption:
Sugars that are full acetals are stable to Tollens reagent and are nonreducing.  Such sugars are called glycosides.
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Los glicosidos son
productos naturales
gue contienen una

aglicona enlazada al
carbono anomeérico

de un azucar.



Moderador
Notas de la presentación
Figure: 23-13

Caption:
The group bonded to the anomeric carbon of a glycoside is called an aglycone.  




o Preparacion de derivados: osazonas
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Moderador
Notas de la presentación
Figure: 23-15-02UN

Caption:
Two molecules of phenylhydrazine condense with each molecule of the sugar to give an osazone, in which both C1 and C2 have been converted to phenylhydrazones.




®)

[ Un carbono }

\ La sintesis de Kiliani-Fischer: H anadido
N |
'CN C=NH 'CHO
CHO .y CHOH H, CHOH po+ CHOH
Pd/BaSO,
(CHOH),| *“™ [(CHOH), 4+ |(CHOH), (CHOH),
CH,OH CH,OH CH,OH CH,OH

Imina de cadena ampliada Aldosa de
T cadena ampliada

Se forman los dos
epimeros en C-2


Moderador
Notas de la presentación
Figure: 23-15-04UN

Caption:
The Kiliani-Fischer synthesis lengthens an aldose carbon chain by adding one carbon atom to the aldehyde end of the aldose.  




En la naturaleza se observan tres uniones
glicosidicas:

*Union 1-4": El carbono anomerico se enlaza al
oxigeno en C4 del segundo azucar. Ej. Celobiosa.

*Union 1-6": El carbono anomeérico se enlaza al
oxigeno en C6 del segundo azucar. Ej. Gentiobiosa.

*Union 1-1": Los carbonos anomeéricos de los dos
azucares se enlazan a través de un oxigeno. Ej.
Sacarosa.
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S OH

(
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H
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Moderador
Notas de la presentación
Figure: 23-16

Caption:
A sugar reacts with an alcohol to give an acetal called glycoside.  When the alcohol is part of another sugar, the product is a disaccharide.






Moderador
Notas de la presentación
Figure: 23-17

Caption:
Cellulose is a b-1,4' polymer of D-glucose, systematically named poly(1,4'-O- b-D-glucopyranoside).
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* Hidrosoluble

* 250-300 unidades de
glucosa.

* Estructura helicoidal

Enlace a
glucosidico

* Poli-(1,4"-O-a-D-glucopirandsido)
* El 20-30% del almidon de trigo


Moderador
Notas de la presentación
Figure: 23-18

Caption:
Amylose is an a-1,4' polymer of glucose, systematically named poly(1,4'-O-a-D-glucopyranoside).  






Moderador
Notas de la presentación
Figure: 23-19

Caption:
The amylose helix forms a blue charge-transfer complex with molecular iodine.
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Moderador
Notas de la presentación
Figure: 23-20

Caption:
Amylopectin is a branched a-1,6' polymer of glucose.  At the branch points, there is a single a-1,6' linkage that provides the attachment point for another chain.  




OH OH OH OH

| Citidina (C) | | Uridina () |
NH,
7 6

fL Guamna

OH OH OH OH
[Adenosina (A) } [Guanosina (G) }



Moderador
Notas de la presentación
Figure: 23-22

Caption:
The four common ribonucleosides are cytidine, uridine, adenosine, and guanosine.
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Moderador
Notas de la presentación
Figure: 23-23

Caption:
Four common ribonucleotides.  These are ribonucleosides esterified by phosphoric acid at their 5'-position, the -CH2OH at the end of the ribose chain.




[ Terminacion 57 }

OH
O=P—0O"
O
5!
CH, O\balsel
6 H
H |3 H
mﬁ' O OH + H20
O=P—0O"
O
5)
CH, O ba§ez
H H
H [~ H

OH| OH
Terminacion 37


Moderador
Notas de la presentación
Figure: 23-24

Caption:
Two nucleotides are joined by a phosphate linkage between the 5'-phosphate group of one and the 3'-hydroxyl group of the other.




El acido s T
desoxirribonucleico (DNA)
se puede construir gracias —GiC
a un az(car, la —T:=:A— 34A
D-2-deoxiribofuranosa __CAGT__
-G:::C
HO -C:iiG- I
O OH E— Ases'T
E—TsA
——G:::C
=T ::: A-
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Moderador
Notas de la presentación
Figure: 23-27

Caption:
Double helix of DNA.  Two complementary strands are joined by hydrogen bonds between the base pairs.  
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