Examples for solution

© 500C
(CH3)3C—0O + CHs-I > (CH3)3—O0—CHz Sp2 the only one product
(CH3)3COH
S 50 0C
(CH3)3C—CIl + CH3-O > CH=CH(CHsj);, E2 the only one product

CH3O0H



Examples for solution

© 500C

CH3CH20H2CH2_BF + (CH3)3C-O CH3CHZCH=CH2 E2

\J

CH3OH _
main product
CH3CH,CH,CH,——O—C(CH3); SN2
side product
S 500C
CH3CHCHCH—Br + CH3-0O >  CH3CH,CH,CH,——0—CHz S\ 2
CH30H

main product
CH3CH20H=CH2 E2

side product



CH3CH,CHCH,CH;

Br

CH3CH2(|3HCHZCH3
Br

Examples for solution

S
+ CH3CH,—O

©
+ (CH3)C—O

500C
> CH3CH2CH=CHCH3 E2
CH3CH,0H
main product
CH3CH2CHCH2CH3 SN2
OCH,CHj4
side product
500C
> CH30H2CH=CHCH3 E2
CH3;CH,OH

main product
CH3CH2(|3HCH2CH3 SN2

OCH,CH;
side product



Examples for solution

ch 1 250C H3C CH3 H3C OCH3
CH3OH >Q< + >©< SN1

H CHs H OCHy H CHj
mixture of two
components
H,C H,;C
: S i E2
CH30
main pr
CH,OH ain product
H : 500C H
H;C
H SN2
side product
H OCHj;



Examples for solution

25°C (S)-3-methoxy-3-methylhexane .
(S)-3-bromo-3-methylhexane ————> + mixture SN
MeOH (R)-3-methoxy-3-methylhexane
/\Tr/\/\
CHj
o 250 C CH3—(I_3|:CH—CH3 main product EZ2
(R)-2-bromobutane + OH ———»
Hzc_—CH_CH2CH3
(S)'Z-butanOI Side prOdUCt SN2

Br

A~



Pyrolytic elimination

Reactions are characteristic for acetates or xanthates —Chugaev
reaction and f-aminoxides — Cope elimination

Acetates pyrolysis

Reactions are cis- stereospecific and regiospecific

O

|| 160 - 200° C 0
. —0O — .
CH, C O CH,CH,CH,R || + H,C ==CHCH,R
AT CH,—C—OH

Reaction proceeds via cyclic intermediate
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Pyrolytic elimination

What is the product of (2R,3S)-2-(3-phenylbutyl)acetate?

i
] 3S)-
CH,—C 2 (3S) 2 4 (3S)
* * 4
O—2C|)H—3C|)H—40H3 Ph——H Ph—&—H
1 1
"CH; Ph 0 0
| ; I
H,CCO——H 4H—.—1OCCH3
1
1. Composition of corresponding formula CHs, CH,
2. Configuration determination 3 °
3. Transformation into perspective formula
4. Cis- (syn-) elimination oh
5. Determination of olefine configuration %, 2 oH
6. Composition of proper name ,/
P P o
= H,// C//
My, 2 NCH; E-:O/‘/. \CH
c :
|(E)—2-pheny|but-2—ene y * ( CHg” ™3
Hs

@)
I
w



Pyrolytic elimination
What is the product of pyrolysis of (1R,2R)-1,2-diphenyl-2-

deuterioethylacetate?
O Ph
\ * * 3 4
0_1‘|3 2<|3 H D—¢—H
1
H Ph o
[
H,CCO——H
1. Composition of corresponding formula ! (IR)-
2. Configuration determination 2
3. Transformation into perspective formula Ph
4. Cis- (syn-) elimination
5. Determination of olefine configuration
6. Composition of proper name H4C (o\"’D/\\\\\“
\\Cé \\\\\//2 /H
Ph -CH,CO0D / ( “C
. é‘H 4— O//// \\
|(Z)-d|phenylethene | =
P h\\\\\\\“C AN P h
H

Ph



Pyrolytic elimination — Chugayev reaction

Reactions are cis- stereospecific and regiospecific

Preparation of xanthate: OR
NaOH /
R—OH + (CS, + CHz3—| —— sS=—¢C

S—CH,

a2 ,/\ RO\ NaOH RO\

S=—C —=—5 + > C=—S8 > /C:S + Nal + HZO

/ CHy;—I
o- O+ 8_ HS H,C—S

Reactions proceed via cyclic state

_ S.
H4C s\ /

C \/(\H H3C\ @)

‘ _ S\C// ¥ CH—R
0 CH ‘ H 647
\\\\§ //// \\R SH 2

N
S




Pyrolytické eliminace

What is the product of (S)-methyl-(2R,3R)-O-(3-methylpent-2-yl) xanthate pyrolysis?

CH,CHj,
2
S D W (3R)-
H3C-S—C | | 1
. S
O—C——C——CH,CHj, 2N
| | H——$——0-C-SCH,
CH; CHg ! |
(2R)-
3
CHs,
Z)-3-methylpent-2-ene
ylp
H3C,/
: 0, 7
CH,CH “ c
/C< 2CH3 k 1
Hline-G -CH3SH, COS e © l \S-CH
i A e
CHs CHs
CHj




Pyrolytic elimination — Cope reaction

Reactions are cis- stereospecific and regiospecific

Preparation of t-aminoxide

R 1 2 1
\— R R\@/R
/N H,0,/ H* N oxidation of t-amines
. / Ny O
/C:Hz - CH2 O
CH, CH,
/ /
R R

Reactions proceed via cyclic intermediate

R \ R
o TN\ g2 CH, N7
HQCﬁN // \
/ \ © H,C . .
H,C \ﬁ,o / after reaction olefin and
pINE H substituted hydroxylamin are

5. obtained y



Pyrolytic elimination

Cope elimination of N-oxides

H,C
CH, S\@ =
— 120°C H/C‘E"N\—CHa N /
—CH,-CH,~N=—CH; ————> z
\ / 2 2 +® 3 / \\C V>\ e —_— C=CH,
0 — TSI /
© HosH H

— > (CH3),N-OH +




Hofmann elimination of quarternary ammonium hydroxides

Reaction starts with t-alkylamines, which in the following reaction are alkylated to
quaternary ammonium salts

©
CH3 CH3 Br
|, ®|
HSC/L\I\ Br/\/\—> H3C_N\/\/

CH |
] CHs

In the further step they are transferred into quaternary ammonium hydroxides

CH; Br AgNO3 / NaOH CHy OH
M0 HsC—N
@ o oD
H3C N\/\/ _AgBr 3 \/\/
CHs - NaNO;, CHs

13



Hofmann elimination of quarternary ammonium hydroxides

©
CH, BC AgNO; / NaOH CHg OH
20 HsC—N
_Z - 9
H3C T - NaBr ° |
CHs - NaNOj; CHs
AT
i
J/ +
/N\ \/\

14



Hofmann elimination of quarternary ammonium hydroxides

Reactions are regiospecific, but not stereospecific

During the reaction the most acidic B-hydrogen atom is split off.

( ,antisaytzeff rule” — that p—hydrogen atom splits off to produce the
least branched olefin

o o
[ e S
\/\ H3C\
N N N ety

¢ HZCOL

B

/B \CH3
H3C

In the molecule there are 3 B-hydrogen atoms, which might be
eliminated ----

in the reaction the most acidic proton splits off and the least
branched olefin is formed

15



Hofmann elimination of quarternary ammonium hydroxides

During reaction the most acidic B-hydrogen atom splits off

CH3?H3
Name this compound and carry out the
H3C-H2C—C_N\CH3 . P . Y
|@ Cl@ Hofmann elimination
CHs

in the molecule they are 2 different - hydrogen atoms, which might be
eliminated ----

during the reaction the most acidic hydrogen is eliminated and
the least branched olefin is formed
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