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pyrrolidine ring  piperidine ring

coniine — the poison in
hemlock that killed Socrates

nicotine

clavulanic acid — an antibiotic

tetrodotoxin — lethal poison in wrongly
prepared and cooked Japanese puffer fish o)
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"rose oxide ketone" —

isolated from geranium oil and
used in the perfume industry

tetrahydrofuran ring

human waste product:
3-5 mg per day
excreted in urine

epoxide or oxirane ring

musty taste of "corked" wine sex pheromone of the Grey Duiker antelope
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dioxane: a common solvent  morpholine: an important
base




Alapvegyiletek és néhany reakciojuk



\/

N ——NH
H

aziridine azetidine

Bl




- G
peatwe s eabioH

base

o TZOA&?O—' ST,



e

pyrrolidine piperidine

ol®

piperazine morpholine



Ph

Ph S\
>—CI >®*> >—N N=—=Me cyclizine
Ph .. A /

Ph Ph
HN/\l
N-methylpiperazine I\/I'*LN

Me

& (H
S A Y ¢ -SRI SN
ety =P - o

enamine
pyrrolidine

Cl base Me N
== I\/ trimetozine

H
N 0
Me
morpholine
OMe
(0]

Me ( :
e



A O

oxirane oxetane
(ethylene
oxide)
0

o

J

tetrahydrofuran  tetrahydropyran
(THF) (THP)



reaction of epoxide with reaction of epoxide with

basic methoxide acidic methanol
H OMe  med® NG 0 MeOH, Hel Me0 OH
attack at less substituted end attack at more substituted end

mechanizmusok

nukleofil tamadas — protonalas nélkil az epoxid oxigén rossz tavozé csoport:
erds nukleofil kell és a sztérikus hatasok lesznek a dontéek
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positive charge stabilized by alkyl groups
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loose Sy2 transition state

azért akadnak zavarok
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Br 76 % 24 %
major pathway is Sy2 on
less substituted end




no reaction without BFs
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1,3-propanedithiol
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® The anomeric effect

In general, any tetrahydropyran bearing an electronegative substituent in the
2-position will prefer that substituent to be axial. This is is known as the

anomeric effect.
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axial lone pair
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equatorial lone pair

equatorial lone pair
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C|G axial lone pair
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incorrectly aligned
for overlap with
either lone pair
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X axial is more stable than X equatorial
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t-Bu

! 328

tB
( \L t-BLr'"’N\"“‘:: ~tBu
tBr- " NtBu



base

<l o 0

HO

)I\u/\/\m — :ID . )I\oe

H,S0, OH OH->
HO/V\/\DH —_— (_/ O
100 °C



Table 42.2 Rates of ring-closing reactions

H
L base N —
HoM R Etozc)\M/\Br
;?I:Br L3, " )

Ring size  Product Relative rate?® Product” Relative rate® Assessment of rate
H
3 N 0.07 moderate

E
4 NH 0.001 jE 0.58 slow

E
5 < ;NH 100 d/ E 833 very fast
E
NH E
6 1 1 fast
E
NH E
7 0.002 0.0087 slow
E
E
8 0.00015 very slow

? Relative to the six-membered ring formation (= 1).
b E = CcogEt.

® Rough guide to the rate of formation of saturated rings

5>6>3>7>4>8-10
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AG* (3-membered)

...... A

the more strain in the
molecule, the higher in
AG* (5-membered) energy it is, implying

"""""" e greater AG*
/\_ < ;NH

starting materials are similar in energy

energy

reaction coordinate

alacsonyabb gylritagszam esetén az energetikai viszonyok a meghatarozék



many possible conformations
~

Br large AS" as only one can react
HzN/\/Z/
NH

5-7-membered rings O NH> > R
HzN />
Br no ring strain: small AH*
J

magasabb gylrltagszam esetén az entrdpiaviszonyok a meghatarozdok

few possible conformations . . .
ring strain means large AH*

Br §
HEN/\' HQN/\\/ _ M —_—
Br

small AS* as reactive
conformation is one of only a few

3 and 4-membered rings



® Ring formation

e Three-membered ring formation is fast—the product is strained so AH™ is
large but this is offset by the reacting atoms being as close as they can getin a
freely rotating chain

® Four-membered rings form slowly—the product is still significantly strained
but the reacting atoms are now not right next to each other to offset this

® Five-membered ring formation is often fastest of all. Significantly less strain
and the ends are still not too far apart

® Six-membered ring formation experiences no strain but neither does it have
the advantage of the ends being close

e Seven-membered rings and beyond form more slowly as AS* increases



termodinamikai
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® The Thorpe-Ingold effect

The Thorpe-Ingold effect is the way in which substituents on the ring increase the
rate, or equilibrium constant, for ring-forming reactions.
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a reakciok osztalyozasa

: : . :
1 5 Br 1. Theringbeing formed has three members; the breaking C—Br bond is outside the new ring (exo);
H2N \/ \j‘ the C carrying Br is a tetrahedral {5p3] atom ( tet)
3-exo-tet
3 S OH 2. The ring being formed has five members; the breaking C=0 bond is outside the new ring (exo);
2 ),-r c the C being attacked is a trigonal (sp?) atom ( trig)
'},U: G)OH
H
S-exo-tng
6_(¥5 _, 3. Theringbeing formed hassix members; the breaking C=C bond is inside the new ring (endo); the
=70 C being attacked is a digonal (sp) atom (dig)
1 v _
2 lone pair at Y Yr@ ) "

6-endo-dig

® All exo-tetcyclizations are favoured. _ X
overlap with C—X m* D

lone pair at Y
‘ ® All exo-trigcyclizations are favoured.

overlap with C=X m*



® 5-and 6-endo-tetare disfavoured.
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® 3-,4-, and 5-endo-trigare disfavoured; 6- and 7-endo-trigare favoured.
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® All endo-digcyclizations are favoured.

5-endo-dig / © /
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inaccessible *
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accessible t* in plane of ring

@® 3-and 4-exo-digare disfavoured; 5- to 7-exo-digare favoured.
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