Welcome ta 5,091

Lecture 27
November 16, 2009

Introduction to Organic Chemistry







3.091 Test #3
@ “celebration part 3” @
Monday, November 23, 2009

Makeup test December 2 during class



Still image from film Ghostbusters removed due to copyright restrictions.



taxonomy of hydrocarbons

alkanes
sp° —
=

sat®

CnH2n+2

C.Hs
ethane

-C2oHs
ethyl

alkenes
sp’ =
= G,TT

unsat®

CnHZn

C,Hy

ethene
ethylene

-C2oH3
vinyl

alkynes
sp =
= G,

unsat®

CnHZn-Z

C2 H2
ethyne

acetylene



The Saturated Hydrocarbons, or Alkanes
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Methane, CHy Ethane, CoHg Propane, C3Hg
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Staggered

Eclipsed

Image by MIT OpenCourseWare.



C,-Hss: 2 different conformations,
both straight chain




Butane (straight chain) 2 - Methylpropane (branched chain)

Branch Point
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Isomers of Butene

cis - 2- Butene
(methyl groups on
the same side)

trans - 2- Butene
(methyl groups on
the opposite side)
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benzene




1, 3 butadiene




August Kekule

- entered U. Giessen to study Architecture
but switched to Chemistry

- after Ph.D. took post at St. Bart’s Hospital in London
- dozes off on a city bus and dreams of C chains (1855)
- takes post as professor at U. Ghent

- falls asleep by fireplace and dreams of benzene molecule as a
snake biting its tail while whirling (1865)

- dubbed the founder of structural chemistry
K’s formula for success:
©® moved into chemistry from another field

® dreamer = GET SOME SLEEP! “to sleep, perchance to dream™
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Premature Combustion
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gasoline:

= composed of straight-chain alkanes burns unevenly
= “knocking”

=> figure of merit: octane number (1927)

100 2,2,4-trimethylpentane (isooctane) <> (0 heptane

=> test vs. standard solution 90 '/, TMP - 10 "/, heptane
= octane number 90

=- additives increase octane rating, e.g., TEL* and Et-OH

= remedy by mixing branched-chain and cyclic alkanes
made with the aid of catalysts



1964 Avanti
designhed by Raymond Loewy

manufactured by Studebaker in South Bend, IN

Sadoway

driven by Donald R
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