CHAPTER 2 HW (Lecture 2)

Problem 2.1
Whichelementin eachof the following pairsis more electronegative?
(@ LiorH (b)BorBr (c)Clorl (d)CorH

Problem 2.2

Usethe 6+/6— conventionto indicatethe direction of expectedpolarity for eachof the
bondsindicated.

(@) H3CBECl  (b) H3CENH, (c) HoNEH

(d) H3CBSH (e) H3CBMgBr  (f) H3CBbF

Problem!."
Usethe electronegativityvaluesshownin Figure2.2 to rankthe following bondsfrom
leastpolarto most polar:H;C-Li, H3C-K, H3C-F,H3;C-MgBr,H3;C-OH

Problem! .#
Make three-dimensionaldrawingsof the following molecules,and predict whether each

hasadipole moment.If you expecta dipole moment,showits direction.
(@) H-C=CH- (b) CHC| (c)CH-Ck (d)H-C=CCl}

no calculation on 2.6 — ok to do (don’t skip!)

Problem 2.7
Calculate formal charges for the nonhydrogen atoms in the following molecules:
(a) Diazomethane, H,C=N=N: (b) Acetonitrile oxide, H3C—C=N—0:

(c) Methyl isocyanide, H3C—N=C:

Problem 2.8
Organic phosphate groups occur commonly in biological molecules. Calculate formal
charges on the four O atoms in the methyl phosphate dianion.

|-|| :ﬁ: 2-
H—Cl—Q—Fl’—Qi Methyl phosphate ion
H :0:

Problem! #$

Drawthe indicatednumberof resonanceorms for eachof the following species:
(a) Themethyl phosphateanion,CH OPQ ™! (1)

(b) Thenitrate anion,NO;' (1)

(c) Theallyl cation,H-CP CHO CH-" (")

(d) Thebenzoateanion (#)
: _COy~



2.26 Which of the following molecules has a dipole moment? Indicate the expected
direction of each.

(@) OH (b) OH (o) HO\©/OH (d) OH
i : :OH HO” :

no calculation on 2.26 & 2.28 — ok to do (don’t skip!)

2.28 Phosgene, Cl,C=0, has a smaller dipole moment than formaldehyde, H,C=0,
even though it contains electronegative chlorine atoms in place of hydrogen.

Explain.

2.31 Calculate the formal charges on the atoms shown in red.
(@) (CHg),0BF3  (b) HoC—N=N: (€) HyC=N=N:
@:0=0-0: (@  cH 0) @

H,C—P—CHg _
S N
:9:

2.32 Assign formal charges to the atoms in each of the following molecules:

@ CH3 (b) HIC—N—N=N:  (c) HC—N=N=N:
H3C—|Tl—§)::
CHs
Resonance

2.33 Which of the following pairs of structures represent resonance forms?

(a) = b .of :0:
and
NS -

and

© 57 :0: @ :or :0:

(@]

and and

2.34 | Draw as many resonance structures as you can for the following species:

(@ :0: (b) RH (©) :’\|‘H2
.. . +
—C— b HoN—C=NH
H3C—C—CH, H 2 2
H

. + +
(d) HgC—S—CHy () HoC=CH— CH=CH— CH—CHjg



