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Vétsina klinicky
pouzivanych lécCiv

obsahuje alespon jeden

heterocyklicky kruh
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3 (Withdrawn in December 2004 because of
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safety concerns)

“Total U.S. sales of pharmaceuticals reached $224 billion in 2003, with lipitor leading at $6.3 billion.
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Pyridoxine, vitamin Bg
(Enzyme cofactor vitamin
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HOOC \X/ COOH Zidovudine

Viagra
(Sildenafil citrate)
(Treats erectile dysfunction;
see also Chapter Integration
Problem 25-25)

(AZT)
(Antiviral AIDS drug,
see Chemical Highlight 26-3)

Diazepam
(Valium)

(Tranquilizer)



- rostlinné prirodni heterocyklické latky (biologické ucinky: toxiny, halucinogeny, stimulanty atd.)
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Lysergic acid diethylamide, LSD
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Caffeine (R = CH,)
Theobromine (R = H)
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caine

Strychnine (R=H)
Brucine (R=CH,0)




Nazloslovi aromatickych heterocyklt

>-tlenne 6-Clenné
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pyridazin  pyrimidin  pyrazin
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indol benzofuran benzothiofen benzimidazol purin

542\3 ] 1 /N /N /N BN

pyrazol isoxazol isothiazol imidazol oxazol thiazol

Princip tvorby nazvii kondenzovanych heterocyklt
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pyridin pyrrol pyrrolo[2,3- b]pyrldln



Nazloslovi nearomatickych (nasycenych) heterocyklt
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pyrrolidin  piperidin  morfolin  tetrahydrofuran 1,4-dioxan tetrahydropyran
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oxiran thiiran aziridin  azirin
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oxetan thietan azetidin

Alternativni nazloslovi zaménnym systémem
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azacyklohexan oxacyklopentan 2-methyl-thiacyklopropan



Péticlenné heterocykly - pyrrol

nevazebny par
v orbitalu p

N—H
9

sp2-hybridizace

Sest elektronu o

pyrrol pyrrolidin cyklopenta-1,3-dien

Pyrrol (a podobné i furan nebo thiofen) jsou elektronové bohaté aromatické systémy
- snadna elektrofilni substituce
- obtizna nukleofilni substituce



Sesticlenné heterocykly - pyridin

N \‘.(‘\}{va 'H»,\ \/ sp“-hybridizace
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v sp“-orbitalu
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1\, oy, sy

sp” H aromaticky
pyrrolidiniovy ion pyridiniovy ion pyrroliovy ion
pK, 11,27 pPK, 5,25 pK, 0,4

Pyridin (a podobné i pyrimidin) jsou elektronové chudé aromatické systémy
- obtizna elektrofilni substituce
- snadna nukleofilni substituce



Paal-Knorrova syntéza 5-clennych heterocykli z 1,4-diketon
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Syntézy azoll — heterocyklické kondenzace
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Hantschova syntéza pyridinli
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Elektrofilni substituce na 5-Clennych heterocyklech
- probihaji extrémneé snadno a obvykle do polohy 2
- Casto nutno pouzit slabsi ¢inidla (jinak dochazi k polymeracim)
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Elektrofilni substituce na 6-Clennych heterocyklech (nap¥. pyridin)

- probihaji extrémné obtizné a do polohy 3

- nutno pouzit nejsilnéjsi Cinidla a drastické podminky (ale stejné nizké vytézky)

Y,
Br,, 300°C N/ 30%

| S03, H,SO,4, HgSO,, 220°C
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Prevedenim pyridinu na N-oxid se reaktivita vuci elektrofilni substituci zvysuje
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Nukleofilni substituce na pyridinu
- probihaji vyrazné snadnéji nez na benzenu

Ci¢ibabinova reakce
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Reakce alkylpyridinli v a-poloze

kyselé vodiky
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Nukleoveé kyseliny




thymine

DNA
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Watson-Crickovy pary bazi

velky zlabek

. \
Glycosidic H - Glycosidic Glycos/idic N/<N,H—""O Glyc>)sidic
bond bond bond 0 bond
maly zldbek

Adenin-Thymin




Struktura DNA dvousroubovice

1 turn = 10 base pairs = 3.4 nanometers

e A G C—T—A—C—G—A—T—C—
o T G A T G G T A G

V sekvenci (poradi) nukleotidli je zakddovana geneticka informace



Structure Helix Residues Twistper Displacement
type sense pertumn bpQ° bp D,

B-DNA R 02to 1.8 33-34

¥ Minor
groove

Major
greove

Rise per Base

bp/A

tilt =
)

Sugar
pucker

C2' —endo

Groove width/A Groove depth/A
Major

Minor

57

11.7

Minor

7.9







naked duplex DNA

Slozeni chromatinu a chromozomi

"beads-on-a-string"
created by formation
of nucleosomes

30nm solenoid

extended form of
chromosome

condensed section
of chromatin

mitotic
chromosome



RNA

Hammerhead ribozyme t-RNA(Phe)
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t-RNA
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rRNA
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ribosomal RNA

ribosomal RNA + proteins = ribosome



Biosyntéza DNA - DNA polymerasa
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Biosyntéza RNA (transkripce) - RNA polymerasa

RNA polymerase

coding strand




Centralni dogma molekularni biologie

1. Transcription




Geneticky kod

tRNA
/

9

C

O

Fi by
U c A anticodon AUG
5 A G U codon UAC mRNA 3
2nd base in codon
Phe | Ser Tyr Cys U
U Phe | Ser Tyr Cys c L
5 Leu | Ser STOP | STOP A .
b Leu | Ser | STOP | Trp G B
o Leu | Pro His Arg U KA
£ C Leu | Pro His Arg C 5
@ Leu | Pro Gln Arg A 0O
o Leu | Pro | GIn | Arg | G 4
- e Thr Asn Ser U g
< [ AN | Tor Asn | Ser | C
e | Thr | Lys | Arg A
Met | Thr | Lys Arg G
Val Ala | Asp Gly U
G Val Ala | Asp Gly C
Val | Ma | Glu | Gy | A
Val Ala Glu Gly G




Syntéza proteinu na ribosomu (translace) — genova exprese

Protein chain _ Fosome

L amino acid
chain (Protein)




Syntéza oligonukleotidu

OCHs  Chraneni 5'-OH

Protection: g Deprotection: B
DMTrO o HO 0
—>
Q DMTrCI Py CCI3COOH
OH (TCA), OH
CHQC|2, r.t.
DMTr
OCHj Chraneni nukleobazi

0] O
I LD 0
N NH NP A

ril’go ril’&o /N N/)\”#/ </N N’) lN/&O
I

unprotected GiBu ABz cBz

Pripojeni k pevhnemu nosici
B H OAc OMe
DMTrO i @t
r O HZN/\/\/\/N\H/O\)\/O\/\/S,‘"
NO, OMe
0 O
O\H/\)J\O/Q/ CPG = controlled pore glass
B 10-50umol/g
) OAc OMe

OWJ\H/\/\/\/H\H/O\)\/O\/\/S:“—

o o OMe



Syntéza oligonukleotidu

B
DMTr—0O o
B B
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o) TCA, CH,Cl, o tetrazol P—O\/\CN
B | B
d d DMTr—=0O 0 O 0
Dalsi coupling N/P\o d
_< NN
. CN
detritylace } o
5'-konec TCA, CH,Cl, capping /+\I<;2FO,PI;I-Me-Im|dazoI,
HO i B
O DMTr—0O 0 Ho—kg
Na konci syntezy: o~

O

Ig—OH 1. TCA, CH,Cl, ? < zPyIa nezreagovana
' ' ' - P—0./CN 1y, H,0, lutidin | 5-OH

[ n B | 5

@ 0 2. aq. NH3, 50°C, 5 h 0 o *ACQO

odstepeni chranicich AcO
OH skupin, odstepeni z nosice —ké
O
3'-konec &~
finalni oligonukleotid

cisteni: HPLC, GEP



PCR Target sequence

~
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Polymerase

- - Primers -

dCTP
‘ dATP EE -
dTTP 4gT1pP l 1. heating (95°C) - denaturation
2. cooling (52°C) - annealing of primers

i

|

i

l 3. extension (72°C)

short
stretches
grow
exponentially

ll

l next cycle (heating, cooling, extension)

i

I
Il

next cycle (heating, cooling, extension)

—_—

next cycle
(heating, cooling,
extension)

Polymerasova retézova reakce (PCR)

1l



