iafy A m-bonding orhital for O s shown in Figure 4.

Figare 4 A m-bonding orbitad for 30

i) Use must be made of the equation given in the D Sheet:

A - r :
L L 1ol Rl | i Vo T P [y
Cm

Hence the dipode moment for OO s
LOO2Z % W w 05 = LI x 1I0-"Cm= 9,13 % 1r4Cm

This could be improved by using a larger basis set, and by wsing DFT rather thin
Hartree-Fock.

Cuestion 18

le} The molecular formula of Compound 1135 CgH . The corresponding saturans(
Cp bydrocarbon is CyH .

The number of double-bond eguivalents in Compound 11 15 therefore (18 — 10K2 = 4,
These correspond 1o the three C=C double bonds of the benzene ring, ame the ning itsclf,

Possible stroctuses for Compound 11 are:

sl<al<We

(b A Fricdel-Crafts alkylation reaction requires an aronmaric substrate. Alternatively,
1 could be argued that the presence of four dowhle-bond eguivalents in Compound 11
BUZLCEES ArnELICIEY.

Tnifreeredd specton

Compound 11 C—H stretch above 3000 crn ! C=C—H arsmatic
C—H siretch Below 3 (08 cm! aliphatic
C=0 stretches near |0 and 1 S(Hkem™! arcmEic fng vibritions

Conelusion Compound 11 comains an aromatic ring with aliphatic substitution.

WMWK spectra

Compound 10 can oaly be CHLCHCHACL or (CHy 1CHCL The latter has two equivalent
methyt groups. which woulld give fse to one quarmet in the aliphatic region of the ¢
MNMR {as observed), It alse containg a CH group, witich woubd give rise 1o douhled

in the aliphatic region. This 100 is seen in the "0 NMR spectrnm of Compound 10, 5o
the compound st be (CHsLCHCL

Compound 11 g ar 16p.p.m. CH; aliphatic
bat 29 pip.m. CHz aliphatic
da 16ppm  CH alkenelaromatic
dat 128 p.pm CH alkenefaromalic
dat 129p.pm CH alkencfarontic

& al ldd popom, i alkenefaromatic



