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9:54AM Tue Mar 19

@ iverson.cm.utexas.edu

Once Again, A Movie Ripping Off Chemistry

Enolate

7:59PM Sat Mar 23

@ iverson.cm.utexas.edu

Once Again, A Movie Ripping Off Chemistry

Enamines ("Mini me") Do you believe me now?

Enamine
Mini me
Reacts as
A clone of if it were a
Dr. Evil clone of an
enolate
(the Dr. Evil of
nucleophiles)
HeH
[ ¥
Acid .
+ N - + HyO:
H
Secondary
Ketone Amine

Enamine
"Mini me"
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B-Substituted
aldehydes,
nitriles, ketones,
or esters

Aldehydes

p-Ketoaldehyde

Substituted aldehyde

a,p-Unsaturated, nitriles,
ketones, or esters

p-Keto esters

a,p-Unsaturated aldehydes

Acid Chlorides
p-Hydroxy aldehydes

Ketones Carboxylic esters

B-Diketone Carboxylic acids

Substituted ketone B-Diester
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H-X reacting with conjugated dienes

H H
A F H—Br:
H L)
H H
e S
major contributing structure minor contributing structure
Allylic cation intermediate
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1,2 Addition 1,4 Addition - more stable, more highly

substituted C=C

Products

Products




|, 2 eddiFn A additoen

=
/\/ I
H-Bx O~
B
quce.w\'\\c.

Tc.w\?cx' a”“ﬁf& 0%’
R, ec c:‘ﬁ o

-71%° C



Euwvnexsy

L ow ’\"zw\?zr atore —

Kinedi ¢
Conree
AN

. ?as'\'a " wgins

HTD\A e ?erq’suv‘ﬁ. —

’nf\ef‘\"'\od nawtC

C_ov\ (‘6\

N _—Vv~—
Most stable
?’(‘DAMCJ&' wins



E\CC,_\_WOV)S S\/lOc..\J o +L'°:>l"-} O+ (S

Ocvtea\ly ave de)cr;bit)\ \7)/

L7k¢ uqves-—%or\oﬂ'o\s Ce QO!J\

ame

e aM'\V\j a)\b’“‘\\(_ GY\?:*Q\S/ Yo

Dc_)f' &> wvAaans na «J mé\e Coy \qr-
oY Y a\s a8 *t-\f\erf- el
Cowm SDOWC'\’\S QAYD ~TC or‘o7)l‘o\ S

5

D

For wolaeales Wi c‘cj\cheaﬁr
2? O(\Q]JJ\G\$ ’\’\44—\' o\rer\c.E: e
v-cgu\\-\'\d wé\@iu\qr o(‘pﬁ’q\s

eﬁw»ﬁ? over



Energy

(b) Out-of-phase addition of Cartoon

two 2 atomic orbitals r '
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n Watch a video explanation

FIGURE 1.21
Molecular orbital
mixing diagram for the
creation of any C—C
7 bond. (a) Addition
of two p atomic
orbifals in phase leads
to a ar orbital that is
lower in energy than
the two separate
starting orbitals.
When populated
with two electrons,
the 7 orbital gives a
7 bond. (b) Addition
of the p orbitals in an
outof-phase manner
[meaning a reversal
of phasing in one of
the starting orbitals)
leads to a * orbital.
Population of this
orbital with one or
two electrons leads
to weakening or
cleavage of the

a bond, respectively.
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Calculated orbitals Cartoon representations

3 nodes

4)

m,molecular orbital (antibonding)

2 nodes

3)

lﬁ Watch a video explanation

Tg-molecular orbital (antibonding)
1 node

(2)

(1)

FIGURE 20.2 Structure of
_H_ 1,3-butadiene —molecular

orbital model. Combination of
four parallel 2p atomic orbitals
gives two 7-bonding MOs and
two arantibonding MOs. In the
ground state, each 7-bonding
ar-molecular orbital (bonding) MO is filled with two spin-paired
electrons. The zr-anfibonding
MO are unoccupied.
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E2 ¥ +ﬂ*
hv (165 nm)

_
El 1 m 1 o

Ground Excited
state of state of
ethylene  ethylene

FIGURE 20.6 A 7> =*
fransition in excifation of ethylene.
Absorption of ultraviolet radiation
causes a fransition of an electron
from a #-bonding MO in the
ground sfafe to a arantibonding
MO in the excited state. There is
no change in electron spin.

174* '1T4*
¥ + mwg*
hv (217 nm)
q
+ "‘Tl + 11'1
Ground state Excited state
of butadiene of butadiene

FIGURE 20.7 Electronic
excitation of 1,3-butadiene;
a m — m* fransition.
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FIGURE 20.5 (q) Visible light

- . colorwavelength correlation.

200 500 400 00 = 600 (00 800 90
nm

(b) Approximate color of
substance (reflected light) if a
single wavelength (i.e., the
wavelength listed on the

numerical scale of the x-axis) is
absorbed.

200 500 400 >00° 600 100 ° 800 - 90()
nm

560 nm el 600 nm

540 nm 650 nm

525 nm (c) Complementary

colors on a color wheel.

510 nm
495 nm

405 nm

465 nm

Colored arrows are complementary
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Butadiene
Apax =217 nm

CHs p-Carotene
Mnax = 455 nm, 483 nm

11-cis-Retinal

Mnax = 380 nm
CH, CH, CH, CH,
e N\ N e e Y G e Ve U N\ e N AN
CHs CHs CHs CHs
Lycopene

Amax = 443 nm, 471 nm, 502 nm

\\\\\\O H

HO .
CH, Luteine

Mnax = 445 nm, 474 nm

CHj
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How vision works

11-cis-Retinal
CH,

Binds to an -NH, group from
HoN the amino acid lysine in the
protein opsin

Rhodopsin

A photon of visible light is
absorbed by the retinal, isomerizing
the cis bond to trans, dramatically
altering the shape of the molecule

Molecule
resets

This change in shape causes a nerve
impulse to be sent to the brain



Generation of heat, Most molecules

MO T MO*'» MO
Fast + Vibrational Energy
(Heat)

i MOAH— m MOA’— T MOAH‘

Flourescence - Rigid Molecules, Not uncommon

mMO

mMO mMO

(lower energy

Fast + hy than original,
> longer
T Moﬁ—’» T MOﬁ’—

wavelength)
T MoﬁH»
Phosphorescence - “Glow in the Dark”, Rare

MO

MO

MO
(lower energy

Slow v than original,
’ longer

hv
wavelength)
T MO—H— T MO—’— T MO—H—




Flourescence - Rigid Molecules, Not uncommon

HO

Fluorescein Rhodamine

Phosphorescence - “Glow in the Dark”, Rare

Bioluminescence - Fireflies, Deep Sea Creatures - Chemical Reactions

o® .
HO S N HO O
o) S N
/
| — - :/r +CO,
CATP © - -
Q

Enzyme O,

http://photobiology.info/Branchini2.html
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Science 322, 238 (2008)
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