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Organic Mechanisms
Basic Organic Reactions, Electron Effects



Basic Organic Reactions

•!"#$%&
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!"#$%(free radical reaction)

&'$%(concerted reaction)

()*$%(ionic reaction)



Basic Organic Reactions

•'(!%&(free radical reaction)
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34(homolysis)56789(free radical)
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Basic Organic Reactions

•)*+%&(ionic reaction)
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@4(heterolysis)56A-
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Basic Organic Reactions

•,-%&(concerted reaction)
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Nucleophiles and Electrophiles

•./012.301

8

+,-HUVW-

0WXY(electrophile)

+,-HUZW-

01XY(nucleophile)



Nucleophiles and Electrophiles
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Nucleophiles and Electrophiles

• Practice: identify all nucleophilic centers and all electrophilic centers in the 
following compound:
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Nucleophiles and Electrophiles
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nucleophilic centers

electrophilic center



Electron Effects

•#$45673*8&
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+,-%(inductive effect)

.-%(field effect)

/0-%(conjugation effect)

1/0-%(hyperconjugation)



Electron Effects

•9:8&(inductive effect)
• 2)345)678

• 9:;<(=>?@ABCDEFGHIJKLMN

• OPQLαR9STUCVWX#LY2)Z[\]^C_`aY2)
+,-%
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Electron Effects

•;<9:8&7=>?@A
• bc5)defgL5)C2hijkCl2)+,-%j^
• bc5)defgL#mCnopqrjkCl2)+,-%j^
• #mst2u-l2)vh2u-Y2)v`awxK-l2)

14



Electron Effects

•BC(conjugation)
• yzK{|(π-π)}zKcLf~5)�a��(p-π)L���S/0��

(conjugated system)

• �/0���Cπ2)�p2)�L������������C�2)
��(�(delocalized)
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Electron Effects

•BC8&(conjugation effect)
• �/0���C"�5)�Lf�MN�����Lπ2)�}p2)�
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Electron Effects

•D3*/E3*BC8&
• ¯a°±2)L5)²³L#mCVN´O´F´S´Cl´Br´I²³L#m§
µ#(-OH)´¶#(-NH3)´·¸(-X)C¹º#mDESY2)/0-%

• ¯a»KL#m§Fa¼#m½D�5)²³nopKC¾a/0-%C
¿V-A=BCVÀAL2hik�BCÁÂÃÄaY2)/0-%C\V§
Å¶#(-N=CR2)v

• $ÆC�AL2hiÇ�B CÄÈl2)/0-%C\V§ÉÊ#(-CHO)´
Ë#(-COOH)´Ì#(-NO2)
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Electron Effects

• Practice: analyze electron effects of the underline groups:
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Electron Effects

•FBC8&(hyperconjugation)
• C-HLσ��bC=CLπ���}]ÍÎc�Lp���eÏÐÑÒL��
�S1/0��

• �1/0���CC-HLσKbπK�}p���Ó�Ô�2)L(�ÕÖC
¹×ÕÖ�S1/0-%
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Electron Effects

•FBC8&(hyperconjugation)
• �1/0-%�CC-HLσKÈY2)L

• 1/0-%\/0-%ÇØª
• π��}p��f~#m1/0-%LkÇÙÚ§

• 1/0-%LÛÜÝÞ§
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Electron Effects

•G8&(field effect)
• WX#�ß��Ô�2.C±àÏL#mÔ�MNL-%�S.-%

• .-%b+,-%L9:áZf$
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Alkyl Halides
Nomenclature of Alkyl Halides, Physical Properties



Uses of Organohalides
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!"#$%&'$(
dichlorodiphenyltrichloroethane

)*!"+,!-.
,!/0



Nomenclature of Alkyl Halides

•HIJ7KLMN
• ·XâLãäåbæçèâkéf'
• ãäÒCê·5)ë9WX#
• ·5)Lìí§fluoro-, chloro-, bromo-, iodo-
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2-!"# 2-$-2%&'#



Nomenclature of Alkyl Halides

•OPQRSI!TUVHW*XYZ[>
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Nomenclature of Alkyl Halides

•\]6^7_+`abc
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(R)-5-[-2,3,3-\]9^_



Nomenclature of Alkyl Halides

• Practice: assign a systematic name for each of the following compounds: 
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Structure Properties

• αYdβYdγY

•HIJ7ef
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Physical Properties

•HIJ7g*hijSAi(dipole-dipole interactions)
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Physical Properties
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Substitutions on Saturated Carbons
SN2, SN1, Factors Determining Which Reaction Predominates,

Synthesis Route Design – Functional Group Transformation,

*Nucleophilic Substitution in Biochem



Reactions on Alkyl Halides

•HIJ

32

()*#+, ()*-+, ()*.+,

/0123F4

not saturated!



Reactions on Alkyl Halides

•HIJ7%&
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Reactions on Alkyl Halides

•HIJ7./SI%&(nucleophilic substitution reaction)
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substrate
(electrophile)

nucleophile



Reactions on Alkyl Halides

• Back to 1930s…
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SN2 reaction



SN2 Reactions

• What is SN2?
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SN2 Reactions

• Practice
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SN2 Reactions

• The SN2 Mechanism
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SN2 Reactions

• Practice: identify the nucleophile and substrate, then draw a mechanism for the 
following reaction:
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SN2 Reactions

• SN2%&7kl
• xîjÇC$%jï

• #mjð(ñC$%jï
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I Br Cl> >



SN2 Reactions

•mnYop%&kl7qr
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SN2 Reactions

• SN2%&stuv_+wx[Walden inversion]
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`abQc

stereospecificity



SN2 Reactions

•yz{|7Yo}>&~�p�]��
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!"#(transition state)



SN2 Reactions
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•%&��



SN2 Reactions

• Practice: draw the SN2 product that is obtained when (R)-2-bromobutane reacts 
with a hydroxide ion.

45



SN2 Reactions

• Additional steps for SN2

46

core step

additional step



SN2 Reactions

• Proton transfer at the beginning

47

This is not a 
good LG!

Why proton 
transfer?



SN2 Reactions

• Proton transfer at the end
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SN2 Reactions

• Proton transfer before and after the core process
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SN2 Reactions

• The complete SN2 process
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SN2 Reactions

• Practice: ethyl bromide was dissolved in water and heated, and the following 
solvolysis reaction was observed to occur slowly, over a long period of time. 
Propose a mechanism for this reaction.
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SN2 Reactions
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SN2 Reactions
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Reactions on Alkyl Halides

• Back to 1930s…
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SN1 reaction

SN2 reaction



SN1 Reactions

• What is SN1?
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SN1 Reactions

• The SN1 Mechanism
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SN1 Reactions

57

•%&��



SN1 Reactions

•���(transition state)26hv(intermediate)
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56789:;<=>?@A

BCD89:E<>?@A



SN1 Reactions

• Practice: identify the nucleophile and substrate, then draw a mechanism for the 
following reaction:
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Br

OH

OH



SN1 Reactions

•�1�%&(solvolysis reaction)
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step 1. SN1 process

step 2. proton transfer



SN1 Reactions

•%&��
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SN1 Reactions

• SN1%&7kl
• ct()jòóC$%jï

• #mjð(ñC$%jï
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I Br Cl> >



SN1 Reactions

•��)*(carbocation)
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1sp223

45,67



SN1 Reactions

•�!Q�����)*

64



SN1 Reactions

• SN1%&�������n……?
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(slightly)

major
(slightly)

minor



SN1 Reactions

• Winstein)*p$�
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89:;* <=:;



SN1 Reactions

• Winstein)*p$�
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FGHIAJKLMN<OPQRSTUGVWXY



SN1 Reactions

• Practice: draw the products of the following SN1 reaction: 
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SN1 Reactions
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SN1 Reactions

• SN167��(rearrangement)��
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?



SN1 Reactions

•���(hydride shift)
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SN1 Reactions

•�!��(methyl shift)
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SN1 Reactions

• Practice: predict the SN1 product, and draw a mechanism for the following 
reaction.
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Br

C2H5OH



SN1 Reactions

• Additional steps for SN1
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core step core stepadditional step additional stepadditional step



SN1 Reactions

• Proton transfer at the beginning
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SN1 Reactions

• Proton transfer at the end
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SN1 Reactions
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• Carbocation rearrangement



SN1 Reactions

• Rearrangement results mixtures
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SN1 Reactions

• The complete SN1 process
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SN1 Reactions
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SN1 Reactions

• Practice: draw the mechanism of the following SN1 process: 
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SN1 Reactions

82



SN1 Reactions
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Comparison between SN1 & SN2
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Factors of Predominates

• The Substrate
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Factors of Predominates

• Vinyl halides and aryl halides are unreactive in substitution reactions 
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Z[\]^_`SN2

a=9bPcdQefAJghSN1



Factors of Predominates

• Practice: identify whether each of the following substrates favors SN2, SN1, both, 
or neither:
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I



Factors of Predominates

• The Nucleophile
• a strong nucleophile favors SN2

• a weak nucleophile disfavors SN2 (and thereby allows SN1 to compete 
successfully – SN1 does not depend a lot on nucleophile strength)
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ijklmnop3qiQ(Lewis)rstquQvw9x



Factors of Predominates

• Practice: does each of the following nucleophiles favor SN2 or SN1? 
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Factors of Predominates

• The Leaving Group

90

A A

iyQz{r|q}QA~&�



Factors of Predominates

• Sulfonate ions can also be good leaving groups
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Factors of Predominates

• Practice
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Factors of Predominates

• The Solvent

93

polar aprotic solvent
��Jvs�m

protic solvent
�Js�m



Factors of Predominates
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�AJ?�mw

3�GSN2 –q;9:Q�AJ�����w9

���AJ�?�mw

3�GSN1 –cdBCD�567

protic solvent polar aprotic solvent



Factors of Predominates
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for SN1 for SN2

protic solvents favor the reaction polar aprotic solvents favor the reaction



Factors of Predominates

• Practice: when used as a solvent, will acetone favor an SN2 or an SN1 mechanism? 
Explain.
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Factors of Predominates

• Summary
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Factors of Predominates

• Practice: determine whether the following reaction proceeds via an SN1 or an SN2 
mechanism and then draw the product(s) of the reaction: 
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Intro to Synthesis Route Design

•�� ¡¢£¤¤¥Q¦7x4
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Intro to Synthesis Route Design
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Intro to Synthesis Route Design

•§¨TsCl��©�ª«¥Q¦7x4(SN2 process)
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$%&'()

TsCl

OTs|}QA~&�



Intro to Synthesis Route Design

• Practice: identify the reagents you would use to accomplish each of the following 
transformations: 
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I

I



*Biochem – Methylation

• SN2 reactions in biological systems – methylation
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%*+, S--.%*+,



*Biochem – Methylation
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• SAM – the biological equivalent of methyl iodide



*Biochem – Methylation

• Biosynthesis reactions included SAM

105

/%01-2 01-2



*Biochem – Methylation

• Practice: choline is a compound involved in neurotransmission. The biosynthesis 
of choline involves the transfer of a methyl group from SAM. Draw a mechanism 
for this transformation: 
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R
S

R

CH3

hint: try to use as an abbreviation for SAM



*Biochem – Methylation
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The nitrogen atom functions as a nucleophilic center and attacks the electrophilic methyl group in SAM,
forming an ammonium ion. 

• Practice: choline is a compound involved in neurotransmission. The biosynthesis 
of choline involves the transfer of a methyl group from SAM. Draw a mechanism 
for this transformation: 


