Oxo- és hidroxivegyuletek
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Alkoholok rendiseéege, fenolok

Alkohol rend(isége = a hidroxilcsoportot hordoz6 szénatom rendldseége

Type Structure Examples
I|-I CH,4
Primary alcohol R—C—OH CH,CH,—OH CH;CHCH,—OH @ CH,—OH
. |
primer H ethanol 2-methylpropan-1-ol benzyl alcohol
CH;
R CH—OH H
| | OH
Secondary alcohol B—L—0UH CH,
| |
zekunder _
szekunde H CH,
butan-2-ol cyclohexanol cholesterol
R CH, Ph CH,
| | |
Tertiary alcohol R—C—OH CH,—C—OH Ph—C—OH G<0H
. | | |
tercier o CH; Ph
2-methylpropan-2-ol triphenylmethanol 1-methylcyclopentanol
OH OH
OH
Phenols ¢ };}— OH /©/
fenolok o CH; HO

phenol 3-methylphenol hydroquinone



Hidroxilcsoportot tartalmazé aminosavak

Functional Group Isoelectric
Name Symbol  Abbreviation Structure in Side Chain Point
side chain contains an — OH
serine S Ser H,N—CH—COOH hydroxyl group 5.7
szerin |
CH,—OH
*threonine i Thr HZN—(IZH—COOH hydroxyl group 5.6
treonin HO—CH—CH,
tyrosine Y Tyr H,N—CH—COOH phenolic—OH group )
tirozin |
CH, OH

Jelent6séguk tobbek kozott: foszforilacio lehetésége

Figyeljuk meg a hidroxilcsoportot tartalmazé szénatomok rend(iségét, valamint az
aminosavak sztereokémiajat!



Tobbértéki alkoholok

C—OH

OH
geminalis

C—C

OH OH
vicinalis

Alkohol erteklsége = a hidroxilcsoportok szama

C—C—C
OH OH
diszjunkt

Kétértékd alkoholok (diolok): valtozatok a hidroxilcsoportok kdlcsdnos helyzetére

HO—CH>-OH
metandiol
(nem létkepes)

HoC—CH,
OH OH

etilénglikol

HoC—CH—CH;
OH OH OH

glicerin

HaC—CHe—CH,
OH OH

propan-1,3-diol

Egy
vicinalis
triol



Kitekintés: mire j0 a glicerin?

EVERYDAY COMPOUNDS: GLYGEROL

ALSO KMNOWN AS GLYCERIN, GLYCEROL IS PRODUCED AS A BY-PRODUCT OF SOAP-MAKING, & CAN ALSO BE PRODUCED SYMTHETICALLY

("IN THE FOOD INDUSTRY )

There are a number of different uses
for glycerol in the food Iindustry.
It can be used as a sweetener in
drinks, as an important moistening
agent for baked goods, and is also
added to confectionary to prevent [
sugar crystallisation. Additionally, It
is often used as a solvent for food
colourings, and higher levels can have
a preservative effect. y

i IN ANTI-FREEZE R

Glycerol was historically used as an
anti-freeze, since it can form strong

GLYCEROL
Propane-1,2,3-triol
Colourless, odourless,
viscous liquid
CSHEOB

hydrogen bonds with water, lowering
the freezing point. It was succeeded
by ethylene glycol (shown below), but
as this is toxic to humans, glycerol is
being reconsidered as an non-toxic
alternative.

HD\/\
OH

ETHYLEME GLYCOL
. J
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"IN PERSONAL CARE PRODUCTS )

Glycerol is used as a method of
improving smoothness in toothpaste,
skin care products, shaving cream,
soaps, and hair-care products, |t
serves as an emollient and lubricant
in these products. It is also found in
pharmaceuticals, whereit is commonly
used as a humectant to stop creams
drying out, and as a tablet-holding
agent.
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AS APRECURSORTO E}'.'IF-"Ll'.:liSI‘Iv.s\"ESWI

Glycerol can be reacted with a mixture
of sulfuric acid & nitric acid to produce
nitroglycerin, an  explosive  liguid
commaonly used in dynamite and other
propellants. This compound is also
used as a medication for ischemic heart
disease.




THE CHEMISTRY OF WINE

20000 ©

ORGANIC  TANNINS & OTHER
WATER ETHANOL  GLYGEROL ACIDS PHENOLICS  COMPOUNDS

MNOTE THAT THESE FIGURES ARE FOR AN AVERAGE COMPOSITION - EXACT PERCENTAGES WILL VARY DEPENDING ON THE PARTICULAR WINE

Kitekintés: a bor
kémiaja

ANTHOCYANINS TANNINS
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Glucose

Tannins are polymers of other chemicals within
wine. Condensed tannins are polymers of
flavan-3-ols, and give red wine its astringency,

MALVIDIN-3-GLUCOSIDE

Anthocyaning are found in the skin of grapes.
As soon as the grapes are crushed, they can
react with other chemicals in wine to produce

causing a dry feeling in the mouth after
drinking. Changes in tannin structure over time
are an important factor in wine aging.

polymeric pigments. Anthocyanins on their
own are also coloured, but the colour varies
depending on pH.
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FLAVONOLS

CHATEAU GRIVIER

C.H,,0, — 2 C,H.,OH + 2 CO,

FLAVAN-3-0LS

CATECHIN QUERCETIN

Flavan-3-ols originate in the seeds of grapes,
and are known for their bitterness. In red
wine, the amount present can reach up to 800
milligrams per litre, 20 milligrams per litre is the
amount required in order for a bitter taste to be
imparted.

Flavonols can help enhance the colour of red
wine, via a process called ‘co- p«gmemanon
These comy ds have ial ar

and anti-carcinogenic effects; however, their
concentration in red wine is likely too low to
confer any significant health benefits.

OVER
DIFFERENT
COMPOUNDS
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Kitekintés: a masnapossag

THE CHEMISTRY OF A HANGOVER

For most of us, a hangover is the price to pay for a night of drinking. However, we still don’t know what exactly it is that causes
them. In this graphic, we look at what happens to alcohol in your body, and some of the prime suspects for causing your hangover.

WHAT HAPPENS TO ALCOHOL IN YOUR BODY?

In the liver, ethanol is converted to acetaldehyde by the alcohol
dehydrogenase enzyme, and then subsequently converted into
acetate by the aldehyde dehydrogenase enzyme. Acetate can be
broken down into carbon dioxide and water, then eliminated from

m m m the body. On average, the liver can break down alcohol at the rate

of one unit (8 grams or 10 millilitres of pure alcohol) every hour.
fethyl alcohol) {acetaldehyde) (acetate)

DEHYDRATION ACETALDEHYDE m IMMUNE SYSTEM

Acetaldehyde is rapidly convertedinto acetate in the liver Methanal is found in very small amounts in many alcohalic drinks Cytokines are small protein s released by cells which affect cther
OH cells. They play animportant role in the immune system.
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During alcohol intoxication, release of the anti-diuretic hormone m the breakdown of acetaldel duc . - . R
(A DH) vasopressin is decreased, resulting in increased urination. unpleasant, Mngawp&z:ey;i:gmm {methyl alcohol) (formatdelyde) fFormic acid) in particulay ‘L:':;Em?:;fl:xmn d’::“? show significant

Alcohol has a diuretic effect on the Acetaldehyde, produced by the Congeners are compounds other Alcohol causes changes in cytokine
body, increasing urine production. breakdown of alcohol, has toxic than ethanol in drinks. These include concentrations in the immune
Alcohol-induced dehydration has effects that could cause hangover alcohols such as methanol, which system. Studies have shown the

been suggested as a cause for some symptoms. However, acetaldehyde breaks down into toxic formaldehyde effects caused by some cytokines are
hangover symptoms, but research concentration doesn’t significantly and formic acid. Congeners can very similar to those of a hangover,

suggests it isn’t a major factor. correlate with hangover severity. increase hangover severity. strongly supporting their role.
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Eterek

H—O—H R—O—H R—O—R’

water alcohol ether

Examples of ethers

CH,CH,—O—CH,CH, QO—CH3 L)

O
diethyl ether methyl phenyl ether tetrahydrofuran
(a symmetrical ether) (an unsymmetrical ether) (a symmetrical, cyclic ether)

e



Eterek

Ertelemszer(en hidrogénkotés-akceptorok lehetnek csak

Alcohol Ether Alcohol + ether

H R

4 7
O—H: 0) O—R, 0

\ y / *., N

I'lII R R— \ R

\ ! .
hydrogen bond no hydrogen bond hydrogen bond
donor acceptor no donor acceptor donor acceptor

Koronaéterek: ionok komplexalasa (pl. radioaktiv elemek eltavolitasahoz is hasznalhatoak)

(\0/7 (\o/ﬁ (\O/W

L+ Nat* [o | ""oj
Lol Q " o8

12-crown-4 15-crown-3 18-crown-6 18-crown-6 EPM of 18-crown-6
solvates Lit solvates Na*t solvates K* with Kt solvated




Eterek el6allitasa

Bimolecular condensation

H+
2. R—(JH — R—O—R + H,O

Vizkilepés, savkatalizalt reakcio, pl.: ipari el6allitas

Examples H,SO,, 140 °C
2 CH,OH > CH,—O0—CH, + H,0
methyl alcohol dimethyl ether
(100%)
H,S0,, 140 °C
2 CH,CH,OH > CH,CH—O—CHCH, +
ethyl alcohol diethyl ether

(88%)

How It Works ®

Acid protonates the hydroxyl group, giving R-OH. . A second equivalent of alcohol then
acts as nucleophile, displacing water. The product is deprotonated to give the final ether

4 ‘,-*“'xaH OH
® : ’
, 7/? ® -
1~ ~~a-H 2 ' 1 !
OH ——— | ' D@ — fj‘kugx — ﬁnﬂ
o 1 1 4
b /
| o '{ = H Ether
Protonation Substitution g Deprotonation
(Sn2) .

7

{could also use water
as the base here)

H,O



Kitekintés: a lizozim enzim mechanizmusa

% Glu-35 (rlu-35
Q}af_u L3
i - ) —
,j 3 =
H 0 ()
- H
HO [ D—NAG HO @ 4
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NAG-O + — = NAG-O i
0 -
’ ‘{ veNH ¥
AcNH i W=
s o =0
OO0 *::1 i CI’ CO0 = f*
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AT, Asp-52
Asp-52
HLO % Clu-35
e
-0
"r L}
H

H
0 i/”m.[
OH MNALE-0) 1 ;
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X
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Asp-52

Vd 77

A lizozim oligoszacharidok kdzotti glikozidos kotest (lasd késGbb) bont. Ez éterkotés
hidrolizisének felel meg. Figyeljik meg a sav-bazis katalizist (protonalasi Iépések), és hogy a
reakciomechanizmus retenciot (=a konfiguracio megtartasat) eredményez.



Kitekintés: a lizozim enzim mechanizmusa
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R Mechanism
proposed “0 o proposed by
by Phillips \f Koshland
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QM/MM szamitasok a Koshland-féle mechanizmust, a kovalens intermedier letrejottét
tamasztjak ala. A TS hasonlit az oxokarbénium ionra (a masik mechanizmusban javasolt
intermedierre).



Tiolok

Alkoholok analogjai
CH;—SH CH3;CH,CH,CH,—SH CH;CH=CHCH,—SH HS—CH,CH,—OH

[UPAC name: methanethiol butane- 1-thiol but-2-ene-1-thiol 2-mercaptoethanol
common name:  methyl mercaptan n-butyl mercaptan

Bazikus kbzegben tiolatta alakulhatnak:

CH,—CH,—SH + -OH —=> CH;—CH,—S-~ + H,0

ethanethiol ethanethiolate pK, = 15.7
pK, = 10.5
benzenethiol (thiophenol) benzenethiolate pK,=15.7
pK, =738

7”7 7

ElGallitas: Na-hidrogén-szulfid es alkil-halid (alkil-halogenid), S, 2 reakcio:

s _/ﬁ\
Nat H—S+ + RTX —> R—SH + Na* X
sodium hydrosulfide alkyl halide thiol



R—SH + HS—R

two molecules of thiol

Example

H,N —(|3H—(ﬁ —OH
(|:H2 O
SH

SH

)
H.N—CH—C—Un

two cysteine residues

Tiolok: diszulfidok

Br

Zn, HCI1

[O]
(oxidize)
[H]
(reduce)

R—S—8—R =+ 2HBr

disulfide

HN—CH—C—0OH

I|
CH, O

S
S
CH, O

H.N—CH—C—OH
cystine disulfide bridge

H,O

8-H
cl'Hg

Hz’-:ﬂ—clf— COOH
H

cysteine

Cisztein




Kitekintés: diszulfid-gazdag peptidek es
fehérjék

[-defensin pancreatic trypsin inhibitor



Kitekintés: conotoxinok

Toxin Sequence Species

d —-Conotoxins

TXVIA WCKQSGEMCNLLDONCCDGY -CIVLVCT C. textile
Pvia EACWAPGTFCGIKPGLCCSEF-CLPGVCFG* C. purpurascens

- Conotoxins

Gvia CKSOGSSCSOTSYNCCR-SCNOYTKRCY*  C. geographus
Mvia CKGKGAKCSRLMYDCCTGSCRS--GKC* C. magus

Kk —Conotoxins
Pviia CRIONQKCFQHLDDCCSRKCNRF-NKCV C. purpurascens

Disulfide o i a--g------ (-
Bridges | ; . I

1 —Conotoxins

Gia RDCCTOOKKCKDRQCKOQRCCA™* C. geographus
Pia ZRLCCGFOKSCRSRQCKOHRCC * C. purpurascens
: 1
Disulfide CC----- & -------
Bridges L | | |

Kupcsigak
(Conus spp.)
meérge, idegi
jelatvitelt
gatoljak




Tioéterek (szulfidok) cis
. S
Eterek analogjai: |
P
R—O—R’ R—S—R’ 9 CH2
ether thioether HZN—é—CDDH
sulfide - |
( ) » o
Alkil-halogenidekkel szulfoniumsot alkotnak: methionine
R’ Metionin
p o D | o
R—s_CR\‘ R'—X: > R—S—R X7
sulfide alkyl halide sulfonium salt
Example CH,

CH;—S—CH; + CH3l —> CH;—S—CH, I-
dimethyl sulfide trimethylsulfonium iodide

A szulfoniumsok hatekony alkilaloszerek

R
v

— Q%
N
. R

nucleophile sulfonium salt sulfide

Nuc:™”  “CH; —>  Nuc—CH; + R—S—R



Kitekintés: (unrele) SAM (=AdoMet)

CH, NH, CH, 1}11--1_1
O O O ::‘.‘:}—C[-IJCI-IE—C[-I—COO '-S'}—CI-I_;CI-IZ—CI“I—COO"
H ” ” / methionine |
-O—P—0O0—P— CH,
| | NH,
OH OH
=N
S-adenozil metionin N)
(SAM, AdoMet):
metilcsoport-donor
OH OH OH OH
adenosine triphosphate (ATP) S-adenosylmethionine (SAM)
OH + OH
»CII NH H , ;
- 2 ., Példa #1: adrenalin
HO CHCHZ—N —(ll ,CH,—CH—COO~ — HO (leCH2—1\|I—CI--13 (epinefrin)
o E SAM OH  H bioszintézis
norepinephrine epinephrine
CH CH- H[J (IH
H:N H:C _N HC — ) _
Példa #2: hiszton
metilacio (itt lizin
aminosav
AdoMet Adchv AdoMet Adun AdoMet :C".dc-Hl.'.wI.r , s
oldallancan)
Unmethylated lysine g-N-monomethyl-lysine g-N-dimethyl-lysine g-N-trimethyl-lysine



Oxovegyuletek fontosabb csoportjali

Class General Formula Class General Formula
] ]
ketones R—C—R’ aldehydes R—C—H
{”) 0
carboxylic acids R—C—OH acid chlorides R—C—CI
(ﬁ 0
esters R—C—0—FR amides R—C—NH,
O O O O
I I| | |
L C C L
N £ X 7R #N
R R R H H H
ketone aldehyde formaldehyde carbonyl group
condensed structures: RCOR’ RCHO CH,O
Ketone: Two alkyl groups bonded to a carbonyl group.

Aldehyde: One alkyl group and one hydrogen bonded to a carbonyl group.

Keton: két alkilcsoport kapcsolodik egy karbonilcsoporthoz
Aldehid: egy alkilcsoport és egy hidrogén kapcsolodik egy karbonilcsoporthoz



A C=0 (karbonil) csoport szerkezete

length energy
} + o ketone C=—=0 bond 1.23 A 745 kJ/mol
R.. \/ '#,.-__.,_\ (178 kcal/mol )
1¢ﬂi (- O/*" ~
/ > /\\ ~— | alkene C=C bond 1.34 A 611 kJ/mol
=) (146 kcal/mol)
F R | Rezonanciaszerkezetek
Ry ; B "
C=0, «— —D " b e
P g / % pozitiv parcialis t6ltés a
| R | szénatomon
major minor
ko) [e) Cl
y y C ith 1 (lji H {1
: : ompare with: —— A
2 2N | HC” CH,
U =27D u =29D u =19D u=130D
acetaldehyde acetone chloromethane dimethyl ether

Viszonylag nagy dipélusmomentum



Kitekintés: flroma Chemistry

az azott kutya ™ THE SMELL OF WET DOG ™
szaga

THE SOURCE OF DOG HAIR COMPOUNDS

MICROORGANISMS PRODUICE VOLATILE COMPOUNDS LIBERATED FROM FUR BY WATER

Wet dog smell stems from microorganisms living in dog hair.

They produce bad-smelling volatile organic compounds. Adding

water helps these compounds break free from the hair as the
water evaporates, increasing their concentration in the air.

COMPOUNDS WITH INCREASED CONCENTRATIONS IN WET DOG HAIR

The smell of dogs is complex: multiple chemical compounds contribute which individually do not have odours associated
with dog smell, but produce it in combination. A pilot study found emitted concentrations of some compounds increased
when dog hair was wet. Those shown on the top row below showed greater increases than those on the second row.

OC

BENZALDEHYDE PHENVLACETALDEHYDE  ACETALDEHYDE PHENOL 2-METHYLBUTANAL
almaond-like honey/floral fruity/musty medicinal musty/nutty
p-CRESOL DIMETHYL TRISULFIDE 1-0CTEN-3-0L 2-NONANONE W

faecal sulfurous mushroom-like fruity earthy
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Kitekintés: Parkinson-szag
- Z A Parkinson-kor uj biomarkereit sikertlt azonositani egy angol
Parkl nson kor kisérletsorozatban, amelynek kiindulasi pontja az a meglepo
d iagnoszti ka megfigyelés volt, hogy egy egészségugyi dolgozo sajat be-
g vallasa szerint szaglassal ismerte fel, hogy a hazastarsa eb-
|”9k0 ny ben a betegségben szenved. A Manchesteri Egyetemen vég-
. zett gazkromatografias vizsgalatok megerdsitetiék, hogy a
VegyUIetek Parkinson-korban szenveddk bérének felsé rétege mar a be-
al apj én tegség legkorabbi, hagyomanyos diagnosztikai eszkozokkel
észrevehetetlen szakaszaban is négy vegyulet, az eikozan, az

oktadekanal, a perillaledhid és a hippursav jellegzetes dssze-
tetelu elegyét bocsatja ki, amelyet kivételesen érzékeny szag-
lasu emberek mar erzekelnek és azonositanak. Ez a felfede-
zés uj utakat nyithat a diagnosztikaban, mert az illékony ve-
gyuletek kibocsatasa mar az elsé tinetek megerdsitése elott
is lehetséges. ACS Centr. Sci. 5, 599. (2019)

8]
oktadekanal

eikozan

0
"
OH

O hippursav perillaldehid




Kitekintés: szagerzékeld receptorok szama
egyes emlosokben

African elephant JEZ]
Cow 1186 “
il Dog 811 .
Horse 1066 26585 h
Rabbit 768 5 5
= Guinea pig 796 ‘
— Rat 1207
— Mouse 1130 ' %
Marmoset 366 | 624
Macaque 309‘ 606 n
Orangutan 296| 8251 : .
: B Functional gene :
Chimpanzee 380 ‘ aip [ Truncated gene N
Human 396 8251 - IPseudogene
T L T 1) I ; 1 i ;
100 80604020 0O 0 1000 2000 3000 4000
Divergence Time Number of Olfactory Receptor Genes

(Million years ago)



Keto-enol tautomeria

+

Tautoméria: az izoméria olyan form4ja, ahol |
7 ey 7 P . , C ?
egy kettos kotés és egy hidrogénatom o0 c 07 ™
helyzete valtozik meg (~ “helyet cserélnek”). i |
Tipikusan legalabb az egyik érintett atom
viszonylag nagy elektronegativitasu (O, N) | ool Keto
keto—enol tautomerism
Baziskatalizalt keto-enol tautomerizacio
Step 1: Deprotonation of a C. Step 2: Reprotonation on O.
H -- 5 /\
9] 0) 16 ) HO:
N, Db N R N : \ 7
C—C— + ::OH & = — C=C + H,0: = —_
VAR " o N 7 N / Y
enol form
keto form enolate ion (vinyl alcohol)

Savkatalizalt keto-enol tautomerizacio

Step 1: An acid protonates the carbonyl oxygen.

_ H e
S e .+ s =

o H\ ‘0" H Yol ol N

[ I ] o HOL
/C_?_ + H,O* «— /,C—(|3— z—3 /C—(lj— = C=C
keto form B protonated carbonyl - enol form

Step 2: Deprotonation on the a carbon gives the enol form.




Nukleofil addicio karbonil csoportra

== Béazikus korilmények kdzott
Basic Conditions (strong nucleophile)
Step 1: A strong nucleophile adds to the carbonyl group to form an alkoxide. Emlékezziink a
“ | karbonilcsoport
Nuc”~ “C=0. —> Nuc—C—O0:~ rezonancia-
/ \'“—'r i | s

szerkezeteire
Step 2: A weak acid protonates the alkoxide to give the addition product. (pOZI'[I,V SZ_en,-,
negativ oxigénatom)!

| /_"F_h*‘}l—‘\m |
Nuc—C— D = " 5 Nuc—C— O H Nuc:-

| |
Savas kortulmények kdzott

Acidic Conditions (weak nucleophile, activated carbonyl)

Step 1: Protonation activates the carbonyl group toward nucleophilic attack.

H

H
NomoH T, NG o L, Yo of
/ : / o / .

Step 2: A weak nucleophile adds to the activated (protonated) carbonyl group.

H
N o
[/C=Q+ «—> :| \ﬁ% Nm—C O—H



Aldol addicio oxovegytletek k6zaott

1 T
p
R—C—CH,—R R—C—CH,—R
H* or “"OH
R—(lf—CHE—R’ < 2 R—(lf—(ﬂIH—R’
O O
ketone or aldehyde aldol product

Két, oxocsoprtot tartalmazé vegyiilet addiciéjaval egy oxo- és hidroxilcsoportot
tartalmazo termék (aldol) keletkezik

Szén-szén kotés keletkezik az egyik karbonil szén és a masik vegyllet
karbonilcsoporttal szomszedos szénatomja kdzott

Sav- és baziskatalizat moédon is megy

Nukleofil addicioé az egyik molekula karbonil szénatomjara




Baziskatalizalt aldol addicio

Enol forma, enolat ion: nukleofil agens! (elektrongazdag szénatom a 11-kdtés miatt)
Az enolat mint nukleofil a karbonil szénatomot tamadija.

Step 1: A base removes an « proton to form an enolate ion.

a H< O -. A
0 0 4 o
N, D \_ N, =/ N / ,
L0 — 1 it t—t C=C + H,0:
P | - s = ~ N
enolate ion
Step 2: The enolate ion adds to the carbonyl group. Step 3: Protonation of the alkoxide gives the aldol product.
07) {07 :0—H
& CLJ - C‘m » C|‘ﬁ
b . .O. =i =—— oO. T i
LAC=E///* S o= \C—(‘Z“— Ee \C—(|j“'— + RO-
A S/ | ) 7 |
enolate CAtbonys alkoxide aldol product

Ez az egyszerlbben érthetd reakciout:
- a bazis elvon egy hidrogent a karbonilcsoporttal szomszédos szénrol
- a kialakulo enolat ion elektrongazdag részlete nukleofil tAmadast intéz a
masik molekula karbonil szene ellen
- az igy keletkez0 addukt a felnyild karbonilcsoport oxigénjén protonalddva stabilizalodik



Kitekintés: savkatalizalt aldol addici6

Step 1: Formation of the enol, by protonation on O followed by deprotonation on C.

H H
.. .+ caid’
TN i el IR
H,O: :
_C—C—H + H0* | C—C—H <« /cic H ——=  >c=c{
H | H | H | H H
H L H H |
keto form protonated carbonyl enol form
Step 2: Addition of the enol to the protonated carbonyl.
E) [ .. . -
:0—H :0—H
(, | |
H—C—CH, H—C—CH
_H H | |
=C A /C ¢—H <« = C—L—H
H— Q) g H— 0 | H—O¢ |
attack by enol resonance-stabilized intermediate
Step 3: Deprotonation to give the aldol product.
:é")—H :t")—H :("j—H
H—C—CH, H—C—CH H—C—CH,
H\ | lose H* H\ I
y e U—H «—> FC—C—H — LU —U—H
—HEOT ] H— | 07|
! X H H H
ROH

resonance-stabilized intermediate

aldol product

+
+ ROH,



Kitekintés: aldol addicid a biokémiaban

Aldolaz enzim:

fruktoz-1,6,-biszfoszfat ~ glicerinaldehid-3-foszfat (GAP) + dihidroxiaceton-foszfat (DHAP)

new C-C bond

A glikolizisben és a glikoneogenezisben

OH OH OP OH ﬂ?“ OP is szerepet jatsz6 enzim
h + W M Természetesen mindket iranyl reakciot
OF-- O O OF- - OH. ©

katalizalja, itt most az addicios iranyt

GAP DHAP fructose-1,6-bisphosphate nezzuk (“glikoneogenezis irany”)
H OH OP L OF Class Il aldolaz enzim (baktériumok):
W )\‘) enolat stabilizalas Zn?* ion segitségével
[ e s
; j : new stereocenter
N 2 °0: OH OP
! ! DD
® Z OH|| OH OPF
e = =S4 :
H i -
" eQ: (k_/\”)
H 759 OR* OF O
7,50



Kitekintés: aldol addicid a biokémiaban

Aldolaz enzim:
fruktdz-1,6,-biszfoszfat ~ glicerinaldejhd-3-foszfat (GAP) + dihidrociaceton-foszfat (DHAP)

Class | aldolaz enzim (eukariotak): enamin mint nukelofil

\ OH OP

iR H,O0 OH OP U OF
E N
HH : HH Hi\[ﬁ H)ﬁ)

g/ N rHTA NH

v A % Y

H,O OH OH OP

('\H/H k OP OH NH OP OH O NH,
b

OP o\ . /gnz § /énz




Kitekintés: enolat, enamin és enol nukleofilitasa

Order of Decreasing Nucleophilic reactivity

ENOLATE

s
:0:8
L] *

N

ENAMINE

: N(CHs),

> ENOL

: OH

N

Enolate is nucleophilic due

to...

M  Oxygen’s small atomic
radius

M Formal negative charge

Detractors to nucleophilicity:

M  Oxygen is more
electronegative than N

Enamine is moderately
nucleophilic due to...

M N (EN=3)is less
electronegative than
oxygen (EN =3.5)

Enol is moderate

M Additional
electron density
from oxygen of
hydroxyl group

nucleophile due to...

*electron-rich pi1 bond 1s a
source of nucleophilic character
in all three



Kitekintés: tovabbi hasonld biokémial reakciok

o) CH,OH
, , S 8
Transzketolaz, transzaldolaz: C B —
szénhidrat R S M T .
anyagcserében o _H SNt
kiilonb6z6 b o H—C—OH HO—C—H
, Lo Transaldolase H—C—OH
szenatomszamg H_l_OH + H—C—OH = 5 H——o &
monoszachararidok | H—C—OH
atalakitasa CH,0PO;% H—C—OH H—C—OH
CH,0P0;%-
CH,OPO;2" CH,0PO;?"
Glyceraldehyde Sedoheptulose Fructose Erythrose
3-phosphate 7-phosphate 6-phosphate 4-phosphate
Unnumbered figure pg 580a
Biochemistry, Sixth Edition
© 2007 W.H.Freeman and Company
Citromsav-cikus elsé lépése
: A@

B:\ G i’

A SCoA
SCOA  H,c7] “SCoA . i

il HTA CO3




Kitekintés: a formaldehid mint fixalészer

H
He [ ]
HQO + n H,CZO » H [ C—0 OH

H n

Formaldehyde
polymer

Formaldehyde

H. H He o 60°C H
,{ca R 0 SR, | —— Wl =0
O O @) (OH™)

Formaldehyde
(4 molecules)

Paraformaldehyde
(4 units within large polymer)

0 H
(1] Protein—NH, + )‘t S Protein—N
H H \"_C'H
(Am=+30)
;H
[2] Protein—N =—= Protein—N=CH, *+H0
OH
(Am=+30) (Am=+12)
Protein
[3] Protein—N=CH, + — H
Protein”

Fixation is a crucial step in processing of biopsy tissue
specimen for the examination and archival
preservation. Fixation helps to preserve cellular
architecture and composition of cells in the tissue to
allow them to withstand subsequent processing.
Fixation also preserves the proteins, carbohydrate and
other bio-active moieties in their spatial relationship to
the cell, so that they can be studied

(A} |PROTEIN +-H + HCHO — | PROTEIN —HCHOH

PROTEIN+—HCHOH + H-T PROTEIN

H'i'.l".' = ICH3}4-H—CH

MNH
| + H,O

2

(B)
— |PROTEIN —C — PROTEIN| + H,0
Hy
Lysine Methylene giycol
(C) | / {=formaldefyde +waler) |
D:(l: \ t|:={:.'|
HC|3_1EH3P4—NH2 + HOCH,OH + FN ™
MH | Peplide
I | Methylens linkage
o=0C bridge |
Protein | \ '|:=CI'
' —N



Kitekintés: a glutaraldehid mint fixalészer

H 0
N &
(A) ,E-(CHyly—C = m = g7 T g A poly(glutaraldehyde)
o H OHC CHO E
T
|n+2}[nwﬂ} SR . "'--..\\ "
(B) I!J Anv protein n
|- amino group
o] o

O o+ (p+1) H'ED 8] w
n —_— i
P P
— g . R| + (n+ 1)H0
O
0 0 T
L -qorl,-E W sl L
R-NH, + R"-NH, > 1) R'-N=C-[CH,],-C=N-R' g vy |4 4
POLYPEPTIDE CHAINS GLUTARALDEHYDE + —
oo
2) R"-N=C-[CH,],-C=N-R"
+
oo
3) R'-N= C—[CHz]a—C=N—R“
SCHIFF' s BASE FORMATION WITH GLUTARALDEHYDE AND FREE AMIND GROUPS
OWO
A
NH —
B i S
NH,  NH, y
\'\IN 1 | | :
C N N7
N R -



Mit kell tudni?

Hidroxilcsoport, alkoholok rendiisége és értéklisége

Eterek és szarmaztatasuk,

Tiolok, tioéterek, diszulfidok funkcids csoportja

Karbonilcsoport, kiilonbség aldehidek és ketonok kozott

Keto-enol tautoméria, az aldol addicid mechanisztikus alapjai



