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Chemistry - Carbonyl Chemistry -Worksheet 1
icganic

earbony! Chemistry Worksheet
Some General rules _. ^,,,^,,e\ hnti-hi^sums upa lot of v^hat wewili dooverthe

r A l S d e s and Katones - Addition of a nucleophile under basic conditions

OH
0 -Ss^'

Nu:+
2. HaO' R-^ I R'

NuR-^ R'

mechanism leading to major products for the foiiowing reactions
Write the complete

2.D2O
+

MgBr

2Li
hint: similar to
Grignard
formation

+

V_) 2. HaO^

: Addition of nucleophile under acidic conditions

OH

Aldehydes and Ketones

0

ji
R " ^R'

- jgSpip'

HNu+
R^ I "R'

Nu

completemechanismleadingtoproductsforthefollowing reactions.
Write a

HoO• f0"*~~\
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Tic Chemistry - Carbonyi Chemistry -Worksheet 1

H2SO4
"S**~+ HOCH3
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ic Chemistry - Carbonyi Chemistry ^Worksheet 2

P,ease note that on 3/3/00. gave ^^^^t^:S^^Z^^XS:S^^^^'mechanism that one would write under aad conditions, 'ny^^ ^^^ ^^^^^^^^ ,3 ^^.e
mechfnisn. as though the cyanide is add, g f ^ s t j h , ^ ^ ^̂  ^ ,̂̂ ^ .̂  ^^W.J,^ This is

SclLl"ofa^^oSrp1^ass>urc^a"r:fd^e'^U^nX1heseLnd is free cvanide. Th,s ,s
the approach Loudon IS taking.

, „ . Addition Of Nucieophiles to Carboxylic Acid Derivatives Under Basic Conditions

Tganic

R^ Nu

Y ' things iike X, OCOR or OR, normaUy a weaker base or better leaving group than the

incoming nucleophile

Try to write a mechanism forthe following reaction:

KOH

OH

0 • o Mii- — "-^^ i

, A , 2.H30® R 4 ; ; N U

V . things liue X, OCOR or OR, normally a weaker base or better leaving group than the

incoming nucieophlie

using the above as a .ode,, write a mechanism forthe fo.,owir.g organolithium reaction.

0
_ _ 5 P f f -

OCH2CH3 + 2CH3Li ^ ^^

:,,w«.b^nm.wr.=du,Acads/Ch../mne,.s,o;carbonylch.n,.strvw.2.Mm
http



1/5/11 10:22 AM

lie ChemlstiY - Carbonyi Chemistry -Worksheet 3

V. Addition of NudeophilSB to Carboxylic Acid Derivatives Under acidic Conditions

0

il

Y - things likeX,OCOR, OR, orNRa

Write the product for the following reaction. Can you write a mechanism? Remember it i.̂ ^̂ ^
under acidic conditions

Q ^ HNU ^ ' II ^ H Y

^ heat

V, Reaction of Aldehydes and ketones with amines.

dilute acid- NHR"

+ NH2R"it KMir... »a^ j l + ^2^

an imine

Try to write a logical mechanism for the following reaction. As in ail these reactions, the
mechanims procedes through a tetrahedral intermediate.

0 //—^ '^''^^^ H2SO4
/ / \s—NHNH9 ^

|B a c k t >-> .̂  t n d V A 3 d s i
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Name of
Derivative
In order of
Reactivity

Acyl Halide

RCOCl

Acid Anhydride

Ester

Amide

Nitrile

Reaction with Water

H2O, Na2CO3

HgO+or OH-aq

H3O+ or OH-aq

H3O+

Reaction with Amine Reaction with
Alcohols

Reaction with LAH Reaction with
Organometallic
Reagents
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Organic Chemistry ~ Fiash Cards Sheet No. 1

Flash OarclsSlte^i:fia

+ H2OCM3 î jiasf"-

NaHaO
^^ ^ . H ^

+

y^
NaO^

Mac

•+©12 "TS'^e
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Organic Chemistry ~ Fiasii Cards Sheet No. 1~ Answers

Flash Cards no. 1 - Products Answers are in their rejattve positions on the cards

O' U§Bx

No Reaction-There îs nothing
to protonate in the cycioaikane

Attacking most positive site in molecule

OH

O'Na^ No Reaction - weaker acid and base
going, to stronger acid and base - see
chart

The second structure has resonance
stabilization- can you draw structures?

• f

NaBr

The first structure has resonance
stabilization - can you draw structures?

Attacking most positive site in
molecule - SN2 type reaction

No Reaction- -weaker ac\6 and base
leading to stronger acid' and base

proton abstraction from the terminal alkyne
followed by SN2 reaction on bromoethahe

Rr
Page 1 of 2
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Organic Chemistry - Flash Cards Sheet No. i - Answers

No conditions specified - so both products
Major, kinetic conditions shown

[R a r k t O S t U d V A i d si

j , L. Page 2 of 2
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7/13/09 12:31 PMOrganic Chemistry ~ Reaction Siieets Two Products

Reaction Sheet 2- Products

OHOH

Please note that there is no
substitution on the ring in spite of
the fact that there is some radical character on
ring why?

Mostiikely nnajor
Br

Which stereoisomers are possible here ? Br stereoisomers ?

D
+ enantiomerLVNo reaction possible due to high stabilization

of benzene ring - they do not u ndergo addition rxns

r\_j' simple, but fast SN2

+ geometric isomer

+ enantiomer

we have not done this one yet

Page 1 of 2htTp://www.brynmawr.edu/Acads/Chem/mnerzsto/reactionsheettwoproducts.htni
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Organic Chemislrv - Reaction Sheets Two Products

i' V en do normally fa\/ored
noreactcion

''/
0

IB a c k t o S t u d v A i d s 1

p3fip P of ?

http://www.brynmawr.edu/Acads/Chem/mnerzsto/reactionsheettwoproducts.htm



7/13/09 12:3i PMOrganic Chemistry ~ Flash Cards Number 2

Chem 212-Reactions no, 2 Chapter 15/17

hv H2O/acetofie
. - -—fflfc.+ Br2 ^9^

a

0

hv
NBr ^

80 °C
+ HC! -JSfi-

0

gP 1. Mg/Eth er

2. D2O
-w-+ CI2

Q^S02Ph
NaBr

- * ! * •

DMSO

-*»- KMnO4.H2O
î .—11.4111- jBii.

heat

+ HBr

0

•Jftht--

b

0
( B a c k t o S t u d y A I d s l

Page 1 of 1http://www,brvnmawr.edu/Acads/Chem/mnerzsto/flashcardsno2achem212.htm
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Organic Chemistry - Flash Cards Sheet 3

Reaction Sheet no. 3

OH

• f

NaH •9^

D

OPO2OH

0
11 + NaNH2^

Li

OLi

+ iB»^

OCH'SO3H

CO2CH3 -WN-+HBP-

H3CO2C

CrOs. H2SO4
;—y^

heat

I. 25 °C
+ H- • f s -

K!i U

http://www.brvnmawr.edu/Acads/Chem/mnerzsto/ReacttonSheet3.htm Page 1 of 2



7/13/09 12:31 PM
Organic Chemistry - Flash Cards Sheet 3

''̂ '̂ ^ '2
•^

high temp, high pressure heat

JB a c k t o S t u d v A i d s !

Page 2 of 2http://www.brYnmawr.eclu/Acads/Chem/mner2sto/ReactionSheet3.httn



7/13/09 12:32 PMOrganic Chemistry ~ Flash Cards Sheet 3- Products

0

+ H'

resonance forms

D.

resonance forms

0- ir OPOoO"

+ NH3

0

...*v

0

• 1SO3H OCH-

, ,ACO2CH3

No Reaction

CO2CH3

CO2H

CO2H

No Reaction

No Reaction

r B a c k t o S t u d v A i d s i

Page 1 of 1http://www.brvnmawr.edu/Acads/Chem/mnerzsto/fIashcards3products.htfn



7/13/09 12:32 PMOrganic Chemistry ~ Ftash Cards Sheet 4 - Reactants

HO-
0

AICI3
•4bi^+ a•m^+ H2SO4/HNO3

OH
Br-H2SO4

-jBv

fuming
.0

OH

NH.

C!
NH2O9N

* ^Cl-
- y ^

A!C1'

0
Br NH'

i.a
•9^

2. Br2/FeBr3

C!

O2N NaOH
OCH3 HNO3^H2SO4

.^m.
-jB?*'

heat heat

CF-
NO 2

IB a c k t 0 S t u d V A i d si
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Organic Chemistry - Flash Cards Number 4 7/13/09 12:32 PM

NO2
no reaction

NO' Br

OH
.0.0

BrHO3S

OH

NH^

2AiCl3

+ small amount of ortho + oitho

+ a smali amount of ortho

OH

OoN

OCH-

NO-

Nucleophilic Aromatic Substitution
I B a c k t o S t u d y A i d s l -
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