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Draw the structure of dichloro products for the monochlorination of
(R)-2-chlorobutane, and elearly label the {R) or {8) for each of the chir al
carbons. Point out the stersochemical relationship between the

products as enauntivmer, or diastereomer, if any. Is there any meso
compound? (4%)

Rank the following carbocations in decreasing order of stability, and
pive a brief explanation. {4%)

& ® @

CH, (CH)sC (CHg),CH
@ @

CH,=CH-CH, CHaCH, Q-%HE

The energy difference between the two chair conformations of cis-1,3-
dimethyleyclohexane has been measured as shout 5.4 keal (23 kj ) per
mole, (a} How much of this enerpy difference ia (lue te the torsional
energy of gauche relationships? (b) How much energy ia due ioc the
additional ateric strain of the 1,3-diaxial interaction? {4%)

Provide negesaary reagents to complete each of the following multisiep
synthetic transformations. Shew the struocture of synthetic
intermediats for each synthetic step. {20%)
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9. Consider the speciea CH30Q-, NHe-, and CH5CQO"-. Rank these ions in
order of increasing basicity, and explain your rationale.(3%)

6. Deduce the structures for A, B, and C. (6}

NEZ HatCH4CHy
— A B
i CHyCHAtM, A
CHO
CHy TCHCO,H 1. C3
fi o s
2. S(CH3}q
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Deduce a molecular structure for the compound with the following

gpectral data. {94)
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8., Predict the main products of the following reactiona. Include

stereschemistry where appropriate. {209%)
(@) CH,CH,CH,~CH, CHBr, — o, heat
H‘CEHIT H ]
(b) G:Gf (CHg)pCula -
/
H ‘H-I
(<) O-Gl + NaSCH, -
(), heat
{d} CHg‘EHE—GH—CHg A'gﬂ -
I” *NI(CHg)q
{e) CHgCH,-C=C-CH,CH, =
]
) Ph—C Eh Zn -
| . CH,COGH
H Br
Heg(OA NaBH,
{E} HEGECHGHEGH_-; E{H ;]2 - o
2

O/ (1} BH;, THF
(b (2) H,0,, "OH
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8. Show the suitable reagents and reaction conditions for the following

transformations. (206)

(a) CHg-C=C-H —= (HyC=C_CH,CH,

CH,CH, H
(b} CHyaCHyC=C-CH,CH, — » \Cﬂ C/

/ AN
H CH,CH,

Be CH,CH,0H
(d) —_— Q/
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{¢) CHyCsC-H —* CH(CH,-C-H

0 i

- i CHg-C=C-CH;CHy — ¢H,—(=—C—CH,CH,

@ Ph-C=N—= Ph—-—i:_l‘.—{]Ha
0
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10, Draw perspective structures or Fischer projections for the following
compounds.  {10%)
(a) (3Z,6E)-1,3,5-octalriens
{b) (2R,35)-2 3-dibromohexane
(c} meso-3,4-hexanediol




