Only conjugated systems
can do Diels Alder reactions

z\f\z H z /z H Br
. T T 5
é% /(‘:*c/H HBr Secondary, allylic
e 1, ol . e 0 fon o, fa Z/“ R YA T N_<Bl\:Bs> "\
Hie” \Eéq’/ ch’\>i/ N shift Hac;jc\/c\; Sy 1,3-Butadiene H,c§?/c\§/u Br C%C/H \ C\C/ Br
- H H T T e / \
3,3-Dimethyl-1-butene A2 carzofia!ion A3 carIotiation B pﬁmg.y!(,;::ﬂ;“n ©/ Ill H20, CH3SOCHg (DMSO) ©/ H H . j}l . (‘C? (”)
CHy H CHy H Styrene 2-Bromo-1-phenylethanol \(ll”"' “H i \ﬁ/ “cH, Benzene [ I C\CH3
HaC | 3 é/H ch\é 3 é/H SN R (70%) H/C<<>C/H H/C\H Heat
- o HaC” e H c” > H om ® e
AN Hed M l ]
o 'g a n I c c h e m I s t 'v I Fasted product forms | 2.Chloro-3,3-cimethylb 2.0hl -233.d‘ e E l e ctro p h II 1C i H Synthesize 1-hexanol from acetylene and an alkyl halide.
—  — Addition . Oth T e i s ot o o e .
c once p t M QA p ¢ eY ; HC=CH + RX —=- CH,CH,CH,CH,CH,CH,0H . M
! ) e L2, ey + 1o N/
Intermediate Stability Electl'ophilic[ ] te Dlenes ) Additions } Acetylene  Alkyl 1-Hexanol g :
Determines A d d - t - ; 3 ; t D b I j halide \L CHCl; + HCl . % “)\“/ Natural rubber (Z)
Product Structure I1TIOIN ¢ / . r ¢ (o ] ol e 3 ° - T
] i Carbocation Stability, : Cvcllzatlon ) %, b wo gl
4 ©2007 Thomson Higher Educaion IOy =S aCene,
to Multiple . \_Resonance Bonds- ] R ti / : M
Alternating single and double bonds, ] g ¢ eaction : s h e . T
’ 3—Br+Nuim — 3—Nu +Br~ ) ) utta-percha
continuous row of pi-orbitaals, e e Bonds 3 ; ‘ Po"a'r \ Ring } ‘ vnt €Ssis ; ) SRR S (|>| ll(:“”
Nu=H,0 CHCO; NH, C OH  CHO I CN-  HS 7 ) ’ ® )] ) ¥ < O:C 13—3 <:>:O +  CH3CCHg HO: ’ ’\‘ il
I.:TVL’M 1 500 700 1,000 16000 25000 100,000 125000 /125,000 b { ( Ki n et| C a n d \ R e a ct I o n s ) o N H H ) e \CH 2200 i -C Br
( \’ ) ] . rmaticn ) Multi-Step Synthesis ), - > : /
~ p ,‘;:”:1‘ w\::]ll,‘w z go ubb | € BO n d S } ; Th erm Odyn am |C ¢ 2 o at 0 ; § i R a d Ic a l z Isopr(opylide:ecycl(;};xane Cycloh Acet CH,CH;
® © Thomson - Brooks Cole i i i i ) 1 ( ) totrasubstitut . S -2-Bromobutane
% > arbocation ¢ Bromination with NBS ) | . . — : 2 o : 845% two ketones ©
‘a®e = GBS @ § Stability ! Product ( ) ‘(Diels Alder Reaction ) Retrosynthesis i Reactions ) l
e ( ? 4 - - > { f 'y
:0: :0: ACId Cata|YSIS| D] —_— e AASN e AN T AN S A AN — ( 1 ) 0 0
) o S~ be [§ A~ e A T e e A AN —— A A~ »
I I ) 7~ . . - . oy Il | I [ Il !
b T s T I Evaluation ; g { { <St e em / \ \Hycl ration )Y Oxymercuration |§ Radical Addition E Radi 1 T CHCHICH=CHCHICOCH oo CHYCHIICH 4 HCICHHCOCHy e
woH o P $ ( i Methyl 9-octadecenoate Nonanal Methyl 9-oxononanoate HO----C---Br
Acetic acid Hydroxide ion Acetate ion Water o o ] ( p \ / ) Hyd ro bOFatlon | { ) a I c a { Yi i Y
ke of React:v:tv‘ Lo Double Bonds - s o P )  Carbene Reacti ; ) | RS ——— S
= ? Loy Carbocation dliaifian 6 ) arbene Reactions ) |  Polymer= | |
‘ ' Conjugation ¢ Rearrangement ydration FORUEEL) \ ] § Transition state
21000000e | > \_Ttiple Bonds J|Formation | . izati ’ -
° ' ¢ ¢ \ 9 . . 4 1ZATIONS ) — = b
JL Il 1 Acid-Base ) { B (\ : Radical Halogenation ), ‘D bi ! Oxidation and
2 T ° PN ( ANF F I .\t M ! ) (o ] ol e d e ! H..C
; || Reactions , I(Resonance Stabilization i Stereochemistry A ; ) Reduction i o |
e e s = - | E stereochemistry of \CAllylic Bromination ) Bonds ) { ) < O
Chemical shift 6 z EqU|I|br|um Reaction : N | hil q ; water addition ; T 3 ./ Define Oxidation 3 2CH3
N ? uc eop e an \ ( E|eCtrOphI|IC Addltlon | 3 ¢’ . . ) c ) (R)-2-Butanol
1 S : ), . Radical Stabili ] Polymerizations Y\ and Reduction <
St t 3 r ¢ Electrophile Sw : b to Triple Bonds Megst stable product forms adical Stability i of Double Bonds /. 1 emge [T T TTTTTTTIIETIITETY
¢ ] . .
ructure o D ~—__ 11 and Conjugation | ; S ) Nucleophilic ;
L { N ma A ST T o N N e A S s OXI a Ion {
CH3 e s Fharacterlz. > Thermodynamics ) e D) - ) Y E Substitution ;
G p—— ( ) g q !
1 Cc—C—H : ) olymerizations " ! 3 N 2
3 . < . %
HC ) Ho \C\ ? UV/VIS Spectroscopy ; | Intermediate determines { of Dienes i L HYdFOXYlatIOF\ (OSO4) ; Nucl hilic Substituti §
/7~ =CH, b S i structure of product : ) < ucieopnilic substicution ]
H / : pontaneous Reaction, k ] ) Reaction SN2 $
} ( : ST e . $
( IR Spectroscopy \_Gibbs Free Energy Periodate 2 3
1,5-Dimethyl-cyclohexene 3-Methyl-1-pentene 4 : * 1 y
z § { Acid strength is\g A lot of these i )
¢ ( good predictor e Ozone Cleavage { AMlF - - }
~-~~~-~~~v ; (NMR Spectrosco : axidations 9 ) ‘
Naming g ; ‘ ( Acid-/Base Strength S i gy are additions ; Nucle(_)phlllc Substitution ;
: { z (LeWIS) to multiple bonds y Reaction SN1 3
Compounds 2 ! ( Mass Spectrometry ' Permangenate Cleavage ) ( )
) ¢ ? p] . a
t " x 1 5 ( Starting material )
_ , ] R i RN (! ( I : 5
This resonance form has the This resbnance form has the ( < ¢ o ¢ primary, seconda ry, 1
negative charge on carbon. negative charge on ()ii@ z IFVuanngteig noafl G ro u p S ; (ABC I d /Bta3§ Stre n g th ) Red u Ctio n Of DO u b I e E e te rtla ry j
" ’ ’ ronste ) ' is leaving group? | °
e ol | : and Triple Bonds ; (Predict Major Product fSeoe® covng 9rover]
H !; H Swog . H g[\ H H (|3 H 4 ) (PPN, o T Y are acidic 1 > P 9 <
o Ol s, B O ~o~ O ¢ _ ) 3 ( Protic/nonprotic solvent |
/N /A A\ | P | 4 Prefix - Parent - Suffix . ! . {
H HH H H H o H H 1 ] [ Redox Reactions ) Stereochemistry | §
@Tnmsa(.:eﬁe"t:k:lceme Acetone anion (two resonance forms) ; . You need electron-push ing on Trl p | e BO n d S )| ) ) . §
¢ Numbering Carbons dnd with that need to know ! Reaction Kinetics ;
4 the intermediates iain b d SN bt el et iy’ $
¢ Start the process Water from hydroxyl | »
e iahedeehhssainhhdan? ¢ Naming Stereochemistry Determine what with the nucleophile via acid Cata|y5t j
‘M O Ie cule S ) 4 Acid or base reacts with what  The strength of the base determine.oxidizing and Methods to Improve PBr3 for hydroxyl ]
f | Formal Charges ) » strength Resonance is the biggesst predictor is an important preduictor e s (e i reducing agent . LeaVi ng Grou DS leaving group 3
§ § ; ; is based on for stablity/reactivity for the structure of the product . . . ? - - §
A | Polar Bonds / 2 { Nammg Complex Structures Fosonance ) different materials properties { Thionyl chloride for ]
§ - Covalent Bonds ), o gz al Start the ( hydroxyl leaving group |)
( |Part|a| Charges \‘ \,\\_._,,,,;_,,A;,_,_,A.s\_,_,,\,,\__,,,\\__,,*\_f Resonance POintSfor proceSSWith R N N N N S A S = e s e e
N . complete h leophil
§ | Dipole Moment deterfines - evalul:ltion the nucteophtie : — N
( _ ion stability 1,2- and 1,4-additions. S e e el
{ Functional Groups started cis or trans Radicals are so short-lived b b :
{ This tells you which that they need to be gardr}n-cart_on L - S
¢ reaction is better stabilized to react iznan ZJ;,’:CZI.‘I;;” /;cfcif) — ‘,;Elé< — \c:c<
’ Degree of Unsaturation Proton transfer Intermediate AL U . . synthesis tool " x
y ] is the major nclud bond you want Radicals are so reactive 14 Carbocation
¢ Use several pieces Write arrows to and reaction step o W that there might be The mechanism B
1 of data to determine from intermediate catalysts InteXNmedia¥e several intermediates determine:tlfhe e
4 y a structure to follow electrons ' ik : : 5 . =
{ ) determme.} Stability of intermediate structure of the Ellmln atlon
t : structure o i roduct
; Resonance Structures \ heproRuce N o ao et 7 (
; ‘ Elimination E1 Mechanism
z Evaluating these will help you
4 determine which arrow to write — . .
; Ring Structure Following the electron$ Elimination E2 Mechanism
The difference in ¢ ) g ) 4 with arrows guides bond, Radicals are so reactive
el'ectronegativity { Ri ng Strain Proton transport formation so you can 0 It odiate Solubility of the ' that there might 1'96 ' A Starting material,
is the cause for { only occurs with choose the reaction to use e intermediate different stereochemistries z primary, secondary, tertiary
polar bonds ¢ Single Bond idic or-basi determines th 1 How good is leaving group?
z Rotgtion Only cis dienes that can align act plfoigngSlC structure of itr?l:rcntlunreesofe SN2 has a transition state, v Predict M ajor Product g - 9 9roup: |
Resonance structures i to form a 6-membered ring product the product SN1 has an intermediate ¢ Base strengt |
A | cis, trans, EZ _ , p < - -
are based on pi-bonds : : _ can do Dies Alder reactions 1 Protic vs. nonprotic solvent |
f | Axial, Equatorial Stereochemistry ) The strength of the Stereochemistry |
{| Chirality, prochirality } B nucleophile is an
¢ - etermine structure important predictor i i i
Enantiomers 3 . p p Reaction Kinetics
3 ! g
{ Diastereomers, § Name all parts of the structure, Dzagrgm of and s;;ri(z)iihueg?zstry . of product structure
( Meso Compounds 4 all functional groups how a reaction happens p You need a reactive
\Mw—/%&\—-—tMAN\-——/A~\—-—/MAMH—’A~\-—-—//**M‘-’AN) andstereochemistry dlen()phlleforthe Elimination to Triple Bond
reaction to work
“\WVV"“'\VW"“‘\WVV"“? ] ] (-,A~\-_’A~\-_’A~\-_’AAMHMA~“_’A~\-_,A~\-—’A~\—HJ~~U-AA~H
Atoms ) Different functional groups
‘( ] fitructlcllrestare have different polarity
) Stereochemistry is epengent on and thus different solubilit
¢ Structu re, Isotope 3 based on molecule properties 4 7 o t II. SRRAGaiab
?
hybridizati yrYganometaliic !
; Y (r;/;;;)mn Count electrons to determine Start the process g - 2
4 . . which resonance structure with the )
(7~ Electron Configuration, you can write nueleophile !!eactlons ;
N\ _Orbitals \ .
¢ . Nucleophilic Carbon )
4 Different The mechanism ( 5
; stereochemistry EZ2 has a transition determines the ) :
b o Solubility of the intermediate E1h n structure of the ¢ {
¢ = different products ) state &5 M Carbon-Carbon Bond Formation
z The number of outer shell orbitals determines the structure intermediate product ¢ arbo arbo Y ormatio {
b d . of the product I )
{ etermines the number of p
bonds and electron pairs . )
{ A Grignard Reagents ;
3
1
Structures are dependent on This is the only way iy )
” atom properties fo make carbon nucleophilic ! Alkylllthlum Reagents ;
$
bt
y _ Electronegativity predicts polarity,
" SEE which predicts solubility I Mgl _ -
| Mg 5_| —Basic and nucleophilic
/ H’7C\H Ether H"]C\H
H H
1 1 . = o E n e r D i a ra m S ] ‘|' 1+ . 7 - o o Iodomethane Methylmagnesium iodide
Writing Counting Identifying gy g ' Wrtin _ [dentify and - | Estimate Prot Identify Identify Stereochemistry
Inte Fm ed |ates Write Arrows g EStImate Evaluate N ucleo hlles Compare all nucleophiles . . Froton stereochemistry results D t . O d t
d electrophiles t 1 - i
Structures Electrons Structures I/ for each step p and electrophiles to React|V|ty Transfer Intermedlates and directly from Of Intermedlate etermine Xidation

intermediate structure

Transition States lArrOWS SO|UbIIIty and EIECtrOph”eS deti%i;l:avcvthmh and Stab|||ty Transition States and Product and Reduction State

Predict a structure
before you start analyzing data

Stability of intermediate

Proton transport is the determines structure of intermediate

most common arrow to write,
The first arrow starts needed for making compounds neutral or
from the nucleophile nucleophilic/electrophilic

The structure of intermediated
and transition states is energy dependant

Looking at the structure You can predict structure
should give you an idea Solubility is an important property or determine it spectroscopically Resonance! Start the mechanism Write the mechanism Don't forget
. / . .
about the properties of the compound when you want to use a compound 22322222" with a nucleophile step by step stereochemistry
Arrows follow electrons Does the compound have a nucleophile ’
through a mechanism or electrophile? Perhaps several?

Which is the strongest?

Structure - Property IS e Structure - Function Structure - Reactivity

RelationSh i p use the compound for

When you can predict what to
react with what you can

RelationShip RelationShip suggest a mechanism

PREDICT
MECHANIS

The structure is the

Without the amphiphilic basis for all of
The structure structure soap would not e )
makes part of the T il e /f In some of the applicati All functional groups have Know your mechanism!
ili i pplications - - d !
molecule hydrophilic, The functional groups and the alcohol groups have to a specific rje_actzwty.goo for That way you won't make
part hydrophobic resonance structures of the compound be reacted first specific reactions these instead of aspirin....

tell you how reactive the compound is

ALSO KNOWN AS GLYCERIN, GLYCEROL 1S PRODUCED AS A BY-PRODUCT OF SOAP-MAKING, & CAN ALSO BE PRODUCED SYNTHETICALLY
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EVERYDAY COMPOUNDS: GLYCEROL | URGANIC REACTIONS MAP POISON CHEMISTRY - CYANIDE COMPOUNDS
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