A-Level Chemistry: w25 42

A-Level Chemistry: w25 44

Any

all C atoms are sp? hybridised

bonds between C atoms are o and

C—C o bonds are formed by overlap of sp? hybrid orbitals
C—-C = bonds are formed by overlap of p orbitals

bonds between C and H atoms are o

C—H bonds are formed by overlap of sp2 hybrid orbitals and s orbitals

two [1], any four [2], all six [3]

CHsCland AICI3

M1:
M2:
M3:

\>
*CHs H CHs

curly arrow from within hexagon towards *C
intermediate, usual rules for horseshoe and + charge
curly arrow from C-H bond into ring AND H* product

M1:
M2:

HNOs AND H2SO04
concentrated AND 25°C < T €60 °C

alkaline KMnO4

4-nitrobenzoic acid

(hot) concentrated HCland Sn

M1: perform step 3 before step 2 OR perform step 2 before step 1

M2:

COOH is 3-directing OR NO: is 3-directing

5(a) M1 and M2: any two [1], all three [2]
e (hexagonal ring) planar / (trigonal) planar
e 120°
e sp? hybridised
M3: p orbitals overlap sideways / laterally (with each other above and below the ring) forming = bonds
M4: ¢ bonds form when sp?2/ hybridised orbitals overlap end-on-end / head on
5(b)(i) | M1: (reaction 5) Pt/Ni + Hz (+ heat)
M2: (reaction 6) (CH3)2CHCOCI + AICI3 (+ heat)
5(b)(ii) | reduction /hydrogenation
5(c)(i) (CH2CHs group) directs to 2-, 4- (and 6-) positions AND due to being an electron donating group
5(c)(ii) | CHsCHz2Br + FeBrs > CHsCHz* + FeBrs~
5(c)(iii) o .
organic intermediate
COOH COOH COOH
+ H*
. cHeH, | — ()]
*CH,CH;
M1: curly arrow from inside / touching the hexagon to (CHz2) group / C* charge
M2: structure of the intermediate
M3: curly arrow from C-H bond into / onto the ring AND formation / loss of H*
5(c)(iv) | H* + FeBra~ > HBr + FeBrs
6(a) sp=1 AND sp2=1 AND sp3=3

6(b)(i)

acid-base / neutralisation AND hydrolysis

6(b)ii)

0 NHCI
reaction 7 * COOH
HO
(o] NHCOCH;
reaction 8 CN
HoN
NH,

. N N
reaction 9 HZN/\)\/\NHQ

any two * [1], any three * [2], any five * [3], all six * [4]

6(c)(i) |five/5
6(c)(ii)
proton environment a b c
name of splitting pattern doublet multiplet doublet
chemical shift range, 2.2-3.0 3.2-4.0 2.0-3.0
5/ppm

any three [1], all six [2]




