1.1 Rate of reaction
05 June 2015 10:28

Rate of reaction = change in concentration ( of reactants and products) with unit time.

kN C [c]

concentration

gradient at time t =2

b

time

e Concentration of the reactants decrease
e Concentration of the products increase

rate = K[A]™[B]" [A] = moldm™3

Order  Effect
0 doesn't affect the rate of reaction

1 rate of reaction goes up 2 times

2 rate of reaction goes u%lffﬁm
pagd®

Overall total of order, e

preV!

time /s
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3.5 Choice of Indicators

Indicators needs

¢ Sharp colour, pH change rather than at the end point Half- neutralisation point

¢ Endpoint of the titration = the equivalence point

¢ Distinct colour change ¢ Halfway between zero and the
© Colourless to pink ( phenolphthalein) equivalence point

® Red to yellow (methyl orange)

Methyl orange

Methyl red

Bromothymol blue

Litmus

Phenolphthalein

Indigo carmine

Acids Neutral Bases
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I methyl orange
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volume of 01moldm > base added/cm”

volume of 01 moldm ™ base added/cm”

1) Changes at the endpoint= Equivalence point  2) Methyl orange not suitable
© Either indicator can be used © Phenolphthalein changes at the
© Phenolphthalein is preferred due to the sharp Equivalence point

colour change
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volurme of 01maldm " base :u'h'lc:d.!'t.rn1

3) Strong acid - weak base 4) Weak acid- weak base
methyl orange has a sharp colour change at either indicators are suitable
the Equivalence point
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4.1 Naming organic compounds

23 September 2015 19:02

Number of halogen | Prefix
atoms or branched

chains

2 Di

3 Tri

4 Tetra

5 Penta

6 Hexa

7 Hepta
Family Formula
Alkanes RCH = CH,
Alkynes RC = CH

Halo alkanes R —X
(xis F,Cl,Br,I)

Carboxylicacids RCOOH

Anhydrides  RCOOCOR’
Easters RCOOR
Acyl chlorides RCOCL

e @ﬁﬁr f©

s RCHO
Ketones RCOR'
Alcohols ROH
Amines RNH,
Arenes CeHsR

-oate*

\“XZ‘MO
a8 ¥

Number of Prefix
carbons
1 Meth
3 Eth
3 Prop
4 But
5 Pent
6 Hex
Suffix Prefix Example
-ene Propene
-yne Propyne
Halo- Chloromethane
(fluoro-,chloro-,
bromo,iodo-)
-oic acid

I Ethan amide

of A%

Ethane nitrile

Ethanal
-one Propanone
-ol Hydroxy- Ethanol
-amine Amino- Ethylamine

Methylbenzene
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an oyl chloride

Symbol

CH5Cl

Ethanoic ac €> ¥H3COOH
Aride

-oic anhydride 0|

esaropyl ethanoate

CH5CO0C;H,
CH5COCL
CH;CONH,
CHsC =N
CH5CHO
CH;COCH,
C,HsOH
CHsCH,NH,



5.1 Carbonyl group compounds

28 September 2015 17:16

General formula Suffix | Reduced
Aldehyde RCHO -al Primary alcohol

Ketone RCOR' -one Secondary alcohol

Physical properties of carbonyl compounds

e Strongly polar C%* = 09~ (dipole dipole frorces between molecules)
e Higher Bp compared to alkanes of the same RMM
¢ Not as high Bp as alcohols with hydrogen bonding

Name Formula M T./K
butane CH,CH,CH,CH, 60 273
propanone CH,COCH, 58 359
propan-1-ol  CH,CH,CH,OH 60 370

Solubility in water
e Short chain ketones and aldehydes are soluble in water
¢ Asthe chain increases, the less it will dissolve

Reactivity of the carbonyl group

e (=0 bond is strongly polar( big electronegativity difference) O U\A
e (%" is open to nucelophilic reagents to attack e C *
¢ Nucleophilic addition is possible due to the douﬁé@

5.2 Reactlons of §K‘ QUA’( Nucleophile can attack

from either side

\,\e ) e l Equally as likely to form
w&o nucleophlllc@@g 1ons a racemic mixture

Nucleophilic addition C=0is planner

—Nu
/ R Nu Nu
R+ s Ny I (H* from solvent) - No
/C =0 —F—-> /C > C
/U AN 7 X
R OT H R' O—H

Same reaction for aldehydes and ketones

Balanced equation for an aldehyde is

CN

|
RCHO + HCN —> R—C—H

1
OH

Oxidation reactions
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Biodiesel

Pll O
I
H__CI_O"_'g— (CH2}14 CH;
I
H‘_CI_' 0_8_[(:1‘12)14 CH; | + 3CHiOH
I
H»ciz—-0—(:—((:1{2)14(2143
H
Il{ l
H—C+-OH
| 1
H_C‘"”OH + 3CH3“"O_C‘—(CH2)14CH3
H—(!}_ OH biodiesel
H
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7.1 introduction

08 October 2015 12:57

Amines = derivatives of ammonia where 1 or more hydrogen atoms have been replaced
with alkyl or aryl groups

H—N—H H—N—H H—N—R R'—N—R’
I | |
H R R R
ammonia a primary amine a secondary amine a tertiary amine

Amines are useful for synthesis ( making new compounds)

Properties of primary amines

ShOP'Q Namé . N.;h'ﬁt( of
[ N B
Raon ot Sugel ¥ 3l &
+ 102°  bond mgw - omif\2 €n 3
koo u

o (2PWSign  \qu poir
NH ¢
N 2 Phavy lomig
HTOH O (¢ ”S"ié cO ‘u\(

Boiling points Om NO

e Primary amin te\'\'ir;sxn bonds _NHZZ’( O
o Ni :% s trone 'vﬁg@e
e ayrn drogen bonds ;ﬁ\ ong as alcohols

e Short chain are gasses at room temperature

Reactivity

¢ Lone pair of electrons
e Gain an H+ ion (base)
e Electron deficient carbon atom - nucleophile
Solubility
e Primary amines soluble up to C4
e Form hydrogen bonds in less polar substances
¢ Phenylamine is not very soluble due to the benzene ring
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11.5/6 proton nmr

20 October 2015 17:16

¢ His being examined

¢ Hydrogen atoms from different functional groups fell the magnetic field differently
¢ Relative area under each peak tells you the relative number of hydrogen atoms

Integration trace

Shows the ratio more clearly

Absorption

1: 2 ratio

2
A =
1 | 2 proton
P. % <
ton N
Y
A
T T T T T |
' 1

o

Chemical shift, & (ppm)

Spin-spin coupling/ spin-spin splitting

e Magnetic field is felt by any hydrogens on neighbouring carbon atoms plus one

¢ [f the two CHs; groups are not on neighbouring carbon atoms

n + 1rule

NOte=

1 H atom in the first environment
2 H atoms in the second environment

3 VK
a\ .Sgﬁ couplmg

e N hydrogen's ona nw '&‘g@'g}:\ AASp@&e Ato n+1 smaller peaks

this peak's
due to the

red H atom\

Absorption

)S rS show
Ph ratio of the area

under the peaks

1

!
1
]
!
i
|
[
]
1
|
i

\
1

R0

|
j
Kthis peak's due
;' to the green H atoms
1 A

A

7
I I

T

T = T ¥ T 1
10 9 8 7 6 5 4 3 2 1 0

Chemical shift, &

solvents used

(ppm)

Tetrachloromethane CCl, does not contin any hydrogen atoms
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