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General Rxn Rxn Mech.’s
R 1.) Hemiacetal Form"
RN R R OH R T OR:
RZ/C_O o Ry OR, 0 RsT ORg a.) base catalyzed
Notes:
e O HOH
1.) R, R, could be H _ NS
open chains R—@O/—\ ﬁ
rings R—OH s (o
2.)R;, R, could be open chains “
oo b
+
3)R, Ry OR -H ~“>OR
could be rings
Ry, Ry
4.) all are equilibrium rxns
5.) rxn slow in neutral medium
can be catalyzed by “acid” or “base”
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b.) acid catalyzed Mech.s ...
2.) Acetal Form"
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Summary Relevance of “Acetals”

Hemiacetals formed in acid or base
(slowly in neutal medium)

rxn reversible in acid or base

Acetal formed only in acid
reversible in acid
irreversible (stable) in base

Equilibria can be “shifted”

acc. to Le Chatelier’s Principle:

add extra ROH and remove H,O — acetal

add extra H,O : aldehyde/ketone are favored
(in equil. with hydrate)

H+
A/K +ROH —-— acetal; remove H,0
(xs)

+

H
acetal + HOH —~ A/K

(xs)
(i)

1.) * describes general reactivity of A/K’s

* important structural element in
carbohydrates/ other natural products

2.) can function as protecting group
in synthetic schemes

General:

A/K — acetal, prepared in acid
— do rxn elsewhere on molecule, in base
— regenerate modified A/K

Ex.

H, H 0|-|,_(|)H H, H
c—c'¢ C—C ¢—o
A HCI o\)
©c=c—H
H  Ho* H, H
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Internal (Cyclic) Hemiacetals

Ex.

H,C—OH CH,
| |
o c
o |
o c
c H—C—O
H o N
OH

o

OH

o)

OH

Do detailed mech. as HMWK.
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Internal Acetals

» can be formed in presence of ROH/H"
* hemiacetal — acetal

Q
o)
®

* mech. as before

Outline of an Ex.

SR
F:.QH

PN

H @ H
H+
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O
!
ROH
T
f
o)
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Again, detailed steps as HMWK.
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Intro. to Carbohydrate Chem.

(see Solomons Ch. 22 for more details)
e.g.,. sugar, starch, glycogen, cellulose ...

MF: ~ Co(H,0),

Ex. D-Glucose
'cHO
H—2—OH H OH
3 H
A s Ho
HO H WO .
H——OH HO LH
s OH
H——OH H 4o
CH,OH
open form internal hemiacetal
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Large Carbohydrates

e.g.,. sugar, starch, glycogen, cellulose ...

are “poly” acetals

concepts about basic structure of carbohydrates:

Q
HOOOH
|
o] 0]
/

in truth:

there are 5-and 6- membered rings

most carbons carry substituents: OH, CH,OH
stereochem. is important (ignored here)




