Today Next Class

Sections 4.9-4.14 Sections 4.9-4.14
Compounds with more than one center of Optical activity and compounds with more than one
chirality center of chirality
Sections 5.4

Functional Groups

Sections 5.1 -5.3,5.5
Degrees of unsaturation, alkene nomenclature
and structure, and how alkenes react

Remember to rework Test 1 by Friday. On a separate piece of paper, provide answers for
any questions for which you did not receive full credit. Please do not do the corrections on
the actual test.



Molecules with more than one center of chirality Section 4.12 - 4.14

Maximum possible number of stereocisomers

on
where n is the number of stereogenic centers

Stereogenic centers are locations that cause the molecule to exist as different stereoisomoers: Rvs S, Zvs E
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o
Definitions /k/ CHy— CH=CH ~ cHy

stereoisomers are molecules that have the same connectivity but efferent 3-D

relationships between parts of the molecules /:\ N
e.g. (R)-2-butanol vs (S)-2-butanol (£)-2-butene vs (E)-2-butene
s5ame P  cam dtEerent BP 'S
The words enantiomer and diastereomer describe the relationship between two
stereoisomers. be 5(/)&/\0(1—{) (03 car 6{/04/‘0,\/\419
XLS 4’(“(1,)’(0/\ f)I 0((5"'(/{&}!01/1 '

Qantiomers are stereoisomers that are nonsuperposable mirror images\
an object must be chiral to have an enantiomer

e.g. (R)-2-butanol and (S)-2-butanol

diastereomers are stereoisomers that are not mirror images of each other

k (£)-2-butene and (E)-2-butene J
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Molecules with more than one center of chirality

Enantiomers
molecules that are
nonsuperposable

and
mirror images

of each other

and

Section 4.12 - 4.14

Diastereomers

molecules that have the same connectivity and
are

nonsuperposable
but
NOT mirror images

of each other

The relationship can be identified using R,S system of nomenclature

[€all chirality centers hav
configurations and Z,E alkenes, ifpresent,

remain the same

7 all szmo%e/uc c{/n/dfs
ar Mo dame. Fhpn Ha
‘fwo dbcu/\n.jvj Za /I’LL SQua_
molacerla

If at least one pair but not all pairs of chirality
centers have opposite configurations or if Z,E
alkenes, if present, have opposite
configurations



Section 4.12 - 4.14

Molecules with more than one center of chirality
3- bromo-2-badanol

Maximum number of sterecisomers is 2" where n is the number of stereogenic centers.
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Achiral molecules that contain chiral centers Section 4.12 - 4.14

Achiral molecules that contain chirality centers possess a mirror plane: Me5 L@M/O C ’

2n stereo isomers, but when the chirality centers each haye the same four groups you must
check for a plane of symmetry ) fm lem symnedrg A woleculy
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How Organic Molecules React Depends on Their Functional Group

‘S: (r 6')' w&ju/“
Group | Group Il
alkenes and alkynes polar group

alkyl halides, alcohols, ethers,
epoxides, alkylsulfonates, tertiary
ammonium ions, sulfonium ions,
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Section 5.4
)’ecm Stume f/‘f
Group Il Group IV
carbonyl chemistry aromatics
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Lewis Structure functional group name | polar/nonpolar reactivity/notable trait
H H alkane nonpolar not particularly reactive in an organic chemistry sense
2 2
C C
He” ¢ CH,
Ho
/\
alkene and alkyne nonpolar 11 electrons are nucleophilic
H, H no free rotation around C=C bonds
C 11 electrons can be involved in resonance
He”  YCZ CH,
H //
alcohol/hydroxyl group polar O atom is nucleophilic
R—CHp,—O—H
.. amine/amino group polar N atom is nucleophilic
R—CH,—N—R N atom is basic
|
R
R=CorH
thiol/sulfhydryl nonpolar S atom is nucleophilic
R—CH,—S—H
ether slightly polar O atom is electron rich, but only weakly nucleophilic
R—CHp,—O—CH,—R

R=CorH
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Lewis Structure \ functional group name p\dar/nonpolar reactivity/notable trait
\ carbonyl pol}\ O atom is electron rich but not nucleophilic =~ CH OH
) - 2
R = C ketone C atom is electrophilic
. ﬁ . R = H aldehyde " o 1 electrons can be involved in resonance — O
R—C—R Ho——H
Mo H
R=CorH H o
§~— oM
<H,0H CP(%(Z ’
carboxylic acid/carboxyl |polar O atoms are electron rich but not nucleophilic
group C atom is electrophilic
(”) acidic
R—C—O—H 11 electrons are in resonance with lone-pair electrons
R=CorH
ester polar O atoms are electron rich but not nucleophilic
:0: C atom 1s electrophilic
| 1 electrons are in resonance with lone-pair electrons
R—C— O R'
R=CorH
=C,R'#H
amide/amido group polar O atom and N atom are electron rich but not
:0: nucleophilic
- C atom is electrophilic
R_C_T_R 11 electrons are in resonance with lone-pair electrons
R N atom is less basic than amine N
R=CorH




