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Answers to Problem 3.
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Problem 4. Give the molecular formula for the following bond line notations.

(a) adrenalin

(b) mescaline

(c) cocaine

(d) valium

(e) pyridoxine

(f) prostaglandin PGFp
(g) (+)- sucrose

(h) nicotine

(i) morphine

(j) aspirin

(k) aldrin

() perhydrohistrionicotoxin
(m) longifolene

(n) cedrene

(o) grasshopper ketone
(p) cholesterol

(q) testosterone

(r) vitamin Dy

(s) prostaglandin Ep
(t) caryophyllene

(u) vitamin A

(v) arachidonic acid
(w) lysergic acid

(x) 1-(1-phenylcyclohexyl)piperdine
(y) quadrone

(z) penicillin D

CoH13NO3
C11H1703N
C17H2104N
C16H13CION2
CgH1103N
C20H3405
C12H22011
C1oH14N2
C17H1903N
C9HgO4
C12HgClg
C19H37NO
CisHa4
Ci5H24
C13H2003
C27H460
C19H2802
C28Ha40
C20H3205
CisHa4
C20H300
C20H3202
Ci6H;gN202
Ci17H2sN
Ci5H2003
C13H1804N2S2
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5. Answers to Problem 5
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5. Answers to Problem 5 (con't)
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Answers to Problem 6:

i) + CHQT

+ LiBr

@0

61



Answers to Problem 6 (continued)
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Answers to Problem 6 (continued)
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Answers

Problem 7: The following answers have been provided to examination questions. They contain
egregious errors of a type which precludes any chance of understanding the subject
matter. For each set, identify the egregious error(s) and where possible, provide a
COITECt answer.
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Answers to Problem 8.
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Exam 1: Answers

o

. 3 1 2 F-FBond is non-polar since both atoms are the same; 0 > N in electronegativity

.1 2 3  sp>sp?>sp3in % of s-character

1 3 2 Inbasestrength CH3@ > CH3NH® > CH30@hence in acidity
CH4 < CH3NHj < CH30H

.2 1 3 CHjs,4<; CHs, CH3; CHs, —§-< and CH3, CH3 gauche butane interactions

respectively.

1 3 2 C=4;0=2; N =3 in common valencies.

. (5) DandE b. 2) BandD c. (5) Allthree d. (3)aplace where x=0

(1) CH3CH,OH
K, = 1x10-18

. 3-methyl-5-isopropyloctane Bicyclof3.1.1]heptane

® o
CH3g\/é| :(::i:e (CH;),NH + CH;—J
Cl

<

H CHj;
trans-1,3-dimethylcyclobutane

s 1
7 1
ﬁ;’j‘\ H axial -OH can form H-bonds with the ring oxygens.



f. HOC=N and HN=C=0 are tautomers - i.e. isomers with a H-atom in different positions or
points of attachment.

e(/)J/C /I}f: *——)e:N

=0

they will afford the same conjugate base
the two forms being resonance structures

P2
g- oo
%nd

o-bond
h.
H H
/
Cg;c< - G): CH,—C
C§CH3 OCH;
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“
H — CH,4
CH, CHs
CH,4 I-|1
4\‘
H Hee___>CH;
(a,e,e) (e,a,a)
sub-sub gauche
butane 2x09=1.8 1x09=09
sub-ring carbon
gauche butane 2x09=18 4x09=3.6
Total: 3.6 4.5

The (a,e,e) conformation is more stable than the (e,a,a) conformation by 0.9 kcal/mole.
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Exam II: Answers

1. a.

b.

C.

d.

b.

1 3 2
} In carbocation stability 3° > 2° > 1°
1 2 3
3 2 1 more substituted olefin is generally more stablg trans more stable
than cis due to steric effects
3 21 3°>2°> 1°in radical stability
3 21 Tri-substituted olefins formed at a faster rate than di-substituted.

The more reactive halide leads to the same olefin as  2nd most
reactive but has statistically more opportunities to do so at less
hindered sites.

. (4) p/sp3 C-H sp3/C-P b. (5) none c. (5) both SN1 and E1 reactions

CH CH
3 Pk

. 3) B,D e. (3) N —C

AN
cuy” CH,

(5) all of the above

H\ H
06 @H H
OO —C0 —0D
)
A B C



1 OO

three two
d.
Pot. Pot. Pot.
energy energy energy
R x n Coord. R x n Coord. R x n Coord.
i ii il
0] N C
e. valence electrons 6 5 4
common valency 2 3 4
valency for formal 3 4 3
charge of +1

4. a. t-BuOC1 -heat o t-BuQ. + (12

b.
CeHs—H + 0 } —> CeHg - + —-‘——OH AH, =+10 kcal/mole
112 kcal/mole
102 kcal/mole
CeHs * + — > CgHs—Cl + + AH, =-36 kcal/mole

30 kcal/mole 86 kcal/mole AHRxn = -25 kcal/mole
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4. b. (con't)
Although the reaction is thermodynamically favored (AHR  j = -25 kcal/mole) it is not a good

procedure since the first step (AH; = +10 kcal/mole) has a high activation energy and would be
very slow.

5.

Cl winiCl mixture of cis and trans isomer since
+ reaction goes via a carbocation intermediate.

CHj4

CH,




Exam III: Answers

1. Part A.

1. 2 1 3 more alkyl substituted double bonds are more nucleophilic
2. 1 3 2 E,Zand R, :¢is and trans; d, 1 and meso

w
w
—
N

1°>2° > 3° in SN2 substitution

4. 1 3 2 I®is more polarizable; RCOO® is charged
5. 3 1 2 3°>2°> 1° in carbocation stability
6. (2) ®PHgOAC
H ~ cH
C= N
7. @ g CH, H
C=
H H

8. &) answers (1) and (3)
9. &) answers (1), (2) and (3) are true
10. 3) have the same specific rotation

11. ) Answers (1) and (3) only are true.

2.
A. i. SN2, E2 jii. Sn1, E1
ii. SN2, E2 iv. SN1, SN2, E1, E2
CH, H H_ _OH
S
CH,



CO,H
C. H OH
c

CO,H -
achiral chiral

D. conformational enantiomers
identical
conformational diastereomers
configurational enantiomers
configurational diastereomers

as{XN

achiral

HO™ ~on

/R

OH

achiral
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