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1. For the following reaction, calculate AH® and label as exothermic or endothermic. Does the equilibrium
lie to the left or right? _EQ >
CHaCHs + B <—= CHsCHoBr + HBr o
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TABLE 4-2 Bond-Dissociation Energies for Homalytic Cleavages
A:B — A+ B
Bond-Dissociation Bond-Dissociatioii
Energy Energy
Bond kcal/mol Bond kecal/mol
H~X bonds and X—X bonds Bonds to secondary carbons
H—H 104 < (CHp),CH—H 95
D—D 106 (CH;),CH—F 106
Cl—Cl 58 (CH,),CH—Br 68
Br—Br qg 3 (CH;),CH—I 53
H—F 136 Bonds to tertiary carbons
H—Cl 103 (CH,),C—H 91
H—Br e (CH,),C—F 106
H—I 71 (CHz),C—Cl 79
HO—H 119 (CH3)C—Br - 65
HO—OH 51 (CHy),C—I 50
Methy! bonds , (CH),C—0OH 91
CH,—H 1046— MO, Other C—H bonds
CH,—F 109 PhCH,—H (benzylic) 85
CH;—Cl 84 | CH,==CHCH,—H (allylic) 87
CH,—Br 704— N0, CH,=CH—H  (vimyl) 108
CH,—I 56 Ph—H (aromatic) 110
Bonds to primary carbons -, T CH,—CH, 884 No
CH,;CH,—H (%8 . CH,CH,—CH, 85
CH,CH,—F CH,CH,—CH,CH, 82
g{ﬁccgz—gl ' (25" (CH3),CH—CH, 84
3t — BT » {CH,;),C—CH 81
CH,CH,—I 53 ’)’ ’
CH,CH,—OH 91
CH,CH,CH.,—H 98 CHy=CHCH»=B i
CH.CH.CH.—F 107 2 2=Br (allylic Br) 85
CHECH:CHZ_CI 81
CH]CI'Ichz—Br . 68 =
CH,CH,CH,—I 33
CI‘IJCHzCHz_OH 91
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Write a detailed mechanism for the reaction below.

light
CHyCH; +  Br, —>— =  CHCHBr + HBr
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1. An industrial synthesis of diethyl ether involves the high temperature, acid catalyzed condensation of
two ethanol molecules. This process is shown below. Draw all of the transition states and label the
intermediates (I, II, III, etc.).
HoSO4
reaction: CH3CH,OH +  CH3CHoOH » CHaCH,OCHoCHg  +  H20

mechanism séoaH ’ CHSCHQ-.O‘-H ’
CHyCHy-O-H *__—Q— CH3CH£6._-H —— cwz‘ﬁ)—cmcm + H-OH - ’
\ Eeon ®\ gI B\ ,-‘L-wOSQ;
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Chst, = G- H i o cufcu;g" s
g CHCHOCHCHs 47 TS,
@ CHyH, 0
H =0~ CH,cn,

b) Assuming that this process is exothermic overall, and that step 2 is the rate determining step and
step 1 is faster than step 3, draw an enerygy profile for this process.
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reaction Ca/orcf’fnmle,



