ORGANISMOS VIVOS FORMADOS POR C,H,0O,N

Composicion muy diferente a la de la corteza terrestre
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organisms s
i Por que???

earth's crust

1. Forman gases
2. Solubles en agua

3. Forman enlaces covalentes
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Abundancia relativa de elementos de |la corteza terrestre



Enlace covalente: se comparten electrones

COVALENT BONDS

A covalent bond formes when bao Moms come very close
tegether andd share one or more of thsir electrons. Ina singla
bond one alectron from each of the two sloms s shared; in
o choabile Bond o totsl of four cloctrons are shared,
Each atom forms a fixed number of covalen bonds in a
chalined spatial ancangement. Foe example, caron iorms four
singie: bonds arranged tetrabedrally, wheneas nitrogen formes
three singhe bonds and oxygen forms bwo singbe bonds arranged
as shosm bedow [

Aroms jained by two

o moeg cowalont bonds
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Double bonds exist and have a didferent spatial arrangement, major fluenoe on the
Ehroi-chimaensional shape
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EL AGUA

— Estructura-Funcion
Caracteristicas:

1. Sin carga

2. No hay electrones
desapareados

3. Dipolo

Enlace coovalente H
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HYDROGEN BONDS

Bacause thoy are polarized, two

adjacent Hy0 modecules can form &
& lankago knower as @ Bycdrogon

bond, Hydrogen bonds have

anly about 1120 the strength

of & covalent bomnd.

bond
Hydrogen bomds are strongest when 3 e

thes thres akorms [ ina sbraigil line.

WATER

T aloans, comnmected by 8 covalent bond, may exert different slractions Tor
the alectrons of the boed, In such casos tha bond is dipolar, with oo ond
slightly megativedy charged (6) and the other sliginly postively changed (5%
& pond in which baoth aiems ane the same. or mowhich they atiract alecinoas
equally, is called nonpolar

Alhough a water molecule has an overall noutral charge (having the same
numier of elecirons and profons). the elecirons are asymmetrically distributed,
which makes tha mokeculs polar, The ceygen nucheus dresws clectrons away
frowm thae hydragen nuecle, leaving these nuckei with a small et positive charge.
The excess of dectron densiiy on the axygen abom onsabes. sweskly regstie
regions at the cther two cormers of an imaginary tetrabedron.
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cowvalent bord

WATER STRUCTURE

Miabeculas of waler poin togethees ransiemby
ina hycrogen-bondod lattica. Evon at I79C,
15% of the water molecules are joined to
four others ina short-lived assemibly known
8% 8 “llekerang clusber,”
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Thee cohesive nalwre of wWaler is
responsibbe for mamy of its unusaal
properties. such as high surface teasion,
specific heatl. and heat of vaporizathon



O_H ..... O

Strong hydrogen Weak hydrogen
bonds bond




PROPIEDADES DEL AGUA

NOMBRE PROPIEDAD QUIMICA BENEFICIO
Elevada polaridad | Atrae ionesy Solubilidad
CompueStOS pOIareS interaccion
Elevado CE Absorbe y libera calor Estabiliza t°
Elevado CV Se rompen muchos Evaporacion
enlaces de H disminucion t°
cuerpo
Cohesion Enlaces de H mantienen | Germinacion
moléculas unidas
Menor densidad Moléculas de agua Evita congela
de hielo estan mas miento de lagos y
separadas mares




Propiedades del H,0 derivadas de la ruptura
de sus enlaces covalentes

IONIZACION : H,0 — OH +H*
[ H*] =1 x 10 ~"mol/L (M)
pH= -log [ H"]
pH=7
A < pH >Acidez

pH= concentracion relativa de H* en solucion



Funcion del H,O en la formacion de
TAMPONES

PH sangre: 7.4

Uno de los mejores tampones de la sangre es H,0 + CO,

H,0 + CO, ™ H,CO,— HCO,~ + H*

A >[ H*] <pH equilibrio hacia la izquierda

A <[ H*]> pH equilibrio hacia la derecha



pH

Thir acidity of a
solution s dalined

by ket conconiration
ol HY ions il possesses,
For cormmenience we
wse the pH scale where

pH = -logylH"]

For pure weaber

[H*] = 10 T molesliter ——
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MOLECULAS ORGANICAS: POSEEN C

VRN

CORE GRUPO FUNCIONAL

l

Mayor reactividad «——— Define las caracteristicas
l guimicas de las moléculas

1.- Transferencia de grupo funcional
2.- Rupturaenlaces C-C



CARBOM SKELETOMS

The unicpie rale of carkon in the eall comas fram s
ability to form stromd covalent bonds with othar
carbon awms, Thos carbsn atoms can join to fomm
chains.
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GRUPOS FUNCIONALES

HIDROXILO OH
CARBONILO C=0
CARBOXILO COOH
AMINO NH,
SULFHIDRILO SH
FOSFATO PO,




C—0O COMPOUNDS

Many bilogical compounds contain a carbon
baded 10 an oxygen. For examphe,

akcohal H
The —OH is called a
—L—OH hydeoxy] group.
H
alrtvycle ﬁﬂ
e D
Thee =D i el &
L2 gt c"‘., carbonyl group
;L' =0
i
cartsoxylsc acid ;‘-‘ The —COOH is callod a
e [ carboay| group. I water
O this losas an H® wn to
bt —O00
esiors Estors ane formed by combining an
Acid and an aloohol.
i Cl i fl:l
—C—0 4 | — e | + H
OH HO—G— | E‘u—.:!:_
& akcohol osher

C—N COMPOUNDS

Aumines angd amides are tao important coamples of
compounds contasning a carbon linked to & nitrogen.

Aumnincs in waber comibdng with an H® on to booomee
positively charged.
ki | H
—C—H +H = —C—h—H
| M
Ty @ (henroione Dasic,

FAumadios ara formed by combining an acid and an
arminge. They are more slable than esters, Unlike
armines, ey ane unciarged i water. An example

i% the peptide bond.
;r"
— + L
\ ! r}
OH  HyN — L _c‘h | *HO
N—0 —
Ao

Mitroggen also occwrs an several ring compounds, including
impartant coavslituents of nuelse acid: pasines and poyrirmidines,

MH;
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| I cytosine {a pyrimidine)
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PHOSPHATES

Inarganic phosphate is a stabbe ion farmed from

Phodphabe esters can form betwesn a phosphate
phosphoric ackd, HPOy, R is often wiitten as P,

and a froe hydroxyl groug

0 L O alssy
Hﬂ—tir—ﬂ —c—c}H+H:-—rF*—u:- - —t:—r:}—llr—m + H,0
—I:—Cl—i:::l
0 0 ! i [

The combination af a phosphate and a carboxyl group, o two or more phasphate groups, gives an acid anbrydride.

;-::r "i" 0
_:y + HO—P—O" = —<C O + H,0
on 5 ~#—o
o
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POLIMEROS: MACROMOLECULAS DE CADENA LARGA FORMADAS
POR SUBUNIDADES O MONOMEROS

MONOMER |

Trimer

Pentamer




POLIMEROS: MACROMOLECULAS DE CADENA LARGA
FORMADAS POR SUBUNIDADES O MONOMEROS

Macromolécula Subunidad G.Funcional Funcion
CARBOHIDRATOS |AZUCAR C=0 ALMACENA E
SIMPLE ESTRUCTURAL
LIPIDOS ACIDO GRASO |COOH |ALMACENA E
ESTRUCTURAL

PROTEINAS AMINOACIDOS |COOH |CATALISIS

NH, TRANSPORTE

ACIDOS NUCLEOTIDOS |PO,3 EXPRESION
NUCLEICOS GENICA




FORMACION DE POLIMEROS Y RUPTURA DE UN ENLACE
COVALENTE ENTRE SUBUNIDADES

FORMACION RUPTURA
DESHIDRATACION HIDROLISIS
OH-o--|—| OH - e - - H
H,O \
H,O
v !
v OH- + H*

OH-e-e¢-o-H OH- e-e- H+ OH-o - H



HIDRATOS DE CARBONO O CARBOHIDRATOS

CONTIENEN C,H,0 (1:2:1)
FORMULA EMPIRICA: (CH,O)n
FUNCION: ALMACENAN ENERGIA: ENLACES C-H

CARBOHIDRATOS MAS SIMPLES: MONOSACARIDOS O
AZUCARES SIMPLES

EL AZUCAR MAS SIMPLE: 3 ATOMOS DE C

LOS QUE TIENEN UN ROL ENERGETICO: 6 ATOMOS DE
C
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Monosaccharides with 5 carbons

OH  HO®H, M2 0 _

|\H @)9

DHH

Ribose Deoxyribose

®H,0H

o
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Monosaccharides with 6

®H,0H
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| I CIH HO ?‘UH
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Glucose Fructose
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Sucrose (a disaccharide)

Sugars




GLUCOSA

H
|
C =0
H é OH
Ho_4L——H
H—é—OH
H—C*—OH
H—C—OH
H

FRUCTOSA
H
H— C — OH

C =0
HO— C—H
H— C—OH
H—C *— OH
H—C — OH
H

GALACTOSA
H
|
C =0
K é OH
HO —C —H
HO —C —H
H— C*—OH
H— C—OH
H

GLUCOSA-FRUCTOSA: ISOMEROS ESTRUCTURALES

GLUCOSA-GALACTOSA: ISOMEROS ESPACIALES



H s C == OH HO e C == H

CH,OH CH,0H

f‘I.IHD (i“.HD

H— C—OH HO—C—H
I I
CH,OH CH,OH

D-Glyceraldehyde L-Glyceraldehyde







Chiral
Mirror - molecule:
image of Rotated
original molecule
molecule cannot be
superimposed
A on its mirror
image
Qriginal
molecule

Chirality




ESTEREOISOMEROS
ENANTIOMEROS - ISOMEROS OPTICOS: IMAGEN ESPECULAR

- -
C=0 C=0
H— C*—OH HO —C*—H
HO — C* —H H—<|3=O H— C*—OH
H — C* —OH H—|C*-OH HO — C* — OH
H— C*—OH H—lC—OH HO — C*—H
H— C* —OH H HO— C* —H
D-gliceraldehido
H -
D-Glucosa L-Glucosa

C*: centro quiral



Organismos vivos so0lo metabolizan D-azlUcares

Productos Dietéticos

L-azUcares



Glycoslidic linkage Glycosidic linkage

CH4OH CH;OH

@
H JHOCH; .~ H

H

Glucose Fructose Galactosa Glucosa
Sucrose Lactose

Glycosidic linkage Glycosidic linkage

CH;OH CH50H

CHy ?H
// o CHs O H
a H
OH H a H HQ
HO CHoOH
H OH OH H

Glucose Glucose Galactose Glucose Fructose

Maltose Raffinose

OLIGOSACCHARIDE




B(1-=4)
H OH H

Repeating disaccharide

in cellulose (B-cellobiose) CEIIUIﬂSB

CH,OH CH,0H

A Nk H %
OH H 0 OH H ) —— Starch
a1 4)
H OH H OH

Glucose Glucose




Glicdgeno

AzUcar de almacenamiento en animales

OLIGOSACCHARIDES AND POLYSACCHARIDES

Large: Imear and branched modecules can be made from simple repeastng unats.
Sheort chiaims e called cHigpomsintcinar ighess, while long chaais ane: called

polysaccharidos. Glyoogen, for exampls, s o polyssccharids mede ontirely of
glucose urets joined togethe,




Cellulose




o= AND B-LINKS

The hpdiroyl growsp o the carbon that camses the

algehyde o ketone can rapidly change from one
position 1o ancther, Thoso tao positions 5o called

- and -
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CH,OH _CH,

f1-=6

CH,OH

H,OH H,OH
O
b Gvb

CH,OH  CH,OH

CH,OH

B1—=4

fr=23

p1—-2

B1-=p1

H,OH H,OH

11 disacaridos formados por 2 residuos de D-glucosas

H,OH CHLOH
Qo
o= ol

CHZDH CHOH
9
ol 2
H;DH HEDH
wl=3

CHZDH CHLOH

ol 4
0

CH,OH
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