Chemistry 891G CORE COURSE Fall 2002

QUIZ #1 (100 points)

Answer all questiors as completely asyou can. Clearly show your work and reasoning.

1. Epoxidation is atypicd reactio of alkenes Use the bord enegies given below to estmate the
exothemicity of a hypotheticé catalytic epoxidatian of an alkene by hydrogen peroxide (50 pts)
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AE(C-C) = 85 kcal/mol, AE(C-0O) = 87 kcalfmol, AE(C=C pi) = 65 kcal/mol, AE(O-O) = 51 kcal/mol,
AE(O-H) = 119 kcal/mol, AE(C-H) = 98 kcal/mol, threering strain = 276 kcal/mol.

AH(reactior) = -enthalfy of produd bonds made + enthalfy of reactan bonds broken
sq, conside the NET bonds formed and broken to get
={-2(C-O) — (O-H)} + (C=C + O-O + O-H} (three bonds made three bonds broken) + strain
=-2(87)-(119 +276+65+51 +119 + 276 {strainis+ on producs side antienthalpic)
= -30 kcal/mol, a substantial} exothemic reaction despie three ring formation

2. Usethe Bensm equialert datato estmate the differena in enegy betwea producs| and Il . (35 pts).

Produ¢ Il isisolated from the reaction Doesthisfit the pseudothenodynamic modd (briefly explain
using a diagram tha shows the relative enegies of | and I1)? (15 pts)
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C(H)3(Cd) -10.1  C(H)2(C)2 -5.0
C(H)2(Cd)2 -4.3 C(H)2(C)(Cd) -4.8
C(H)(C)3 -1.9 Cd(C)(C) 10.3
Cd(H)(H) 6.3 Cd(C)(H) 8.6
Cyclobutare strain 27.6 Cyclopropam strain 26.2

Cyclopropar with internd alkene 53.7 Cyclopropare fused to sp’ carbon 40.9

AH(1) = C(H)3(Cd + C(H)2(CdR + Cd(C)(Q + Cd(C)(H) + {cyclopropar stran with internd alkene)
= -10.1 + (4.3 + 103 + 8.6 + 53.7 (only one stran correctia per ring)

= +582 kcal/mol

AH(I1) = 2C(H)2(C)(Cd + Cd(C)(Q + Cd(H)(H) + {cyclopropar fused to sp? carbon)
= 2(-4.8) + 103 + 6.3 + 40.9
= +479 kcal/mol

Il isthemodyamically preferrel (less positive enthalyy of formation). Sinaeit isisolated from the reactior and
ismog stableitislikely that it isformed first (though nat a sure thing), so this fit s the pseudothenodynamic
model Notethat the mog substitutel alkkere is not the mog stabk in this particula cas (due to ring strain!).



