Chemistry of nucleic acids

1. Basic properties of heterocycles
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Pyrimidine bases
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Uracil: Lactame form Lactime form

Nucleoside: N-Glycoside of N-bases

Ribose 2'-Di
(Furanose) (Fur

B-glycosidic bond (B-ribofuranoside)

NH,
N X
Sl
=
N
H N
Adenine
NH,
N X
G
—
HO N N
o
HO OH  Adenosine

esoxyribose
anose)

o

HO' NH,

HO OH
Ribose Adenosine Guanosine
(Furanose) o
NH,
N:
NH
N Xy </ [
</ ‘ ) N /)\NH
— HO N’
HO % HO NI o 3
OH @
HO
HO HO

2'-Desoxyribose 2'-desoxy-Guanosine

2'-desoxy-Adenosine
(Furanose) dA

Pyrimidine nucleosides

NH, o]
SN
HO' N O HO N
o 0.
HO  OH HO  OH
Cytidine Uridine
(o] V]

NH, o
(L Or
o S

Cytosine  Thymine

NH

HO N/g )
o HO-
HO

Thymidine
2'-Desoxyribosylthymine
dT

Cr

N
H

o

Uracil

NH,

SN

P
N o
—w
HO

2'-desoxy-Cytidine
dc




Nucleotides: phospho esters of nucleosides NH
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Adenosine 5-monophosphate

Phosphomonoester

2. General properties

Solubility of pyrimidines and purines in water (1 g x g H,0)

Heterocycle x g H,0 functional group
Pyrimidine 1 -

Uracil 280 2 OH

Thymine 250 2 0OH, 1 Me
Purine.picrate 2 -
Adenine.picrate 1086 1NH,
Guanine.picrate 26000 1 0H, NH,
2,8-Dihydroxyadenine 500000 10H, NH,

Uric acid 39480 30H

Nucleosides, Nucleotides soluble in hot, insolub. in cold water
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Conformation of nucleotides
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anti-conformation syn-conformation

Orientation of the N-base relative to the pentose

Transfer-Noe: study of conformation of a ligand in the binding site
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I
|
Hy
Hy
Ha
Hy
Hy
He
\ 1 |
, \
AW,
I V. | e |
P 70 w0 w 30
ppm

J. Chem. Ed. 1991 (68)

anti-orientation

Nosmalsed Pran inteeity (%)
o ]

ppm

AMP (3.33 mM) as ligand of alcohol dehydrogenase (ADH, 0.1 mM);
TrNOe from H-2" and H-3" to H-8

3. Structures of DNA
and RNA

Double helix

Nature, 412 (2003)

Figure 5. Sicreoview of B-form DNA
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Conformations of nucleotides

Conformations of furanose rings: ,Ring puckering“, Example:
exo-, endo- Twistkonformation
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RNA, RNA-DNA
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Transfer of genetic information
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