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1. Which compound in each of the following pairs would have the higher boiling point? Explain
your answers. (3 pts each, 6 pts) ‘

@ O\'H or CN—GH3 () "oy or HOL~g,

2. Assign (R) or (S) designations to each of the following compounds. (2 pts each, 10 pts)

@ el ® " g @ ML
(@) now & oy
L 3
H20;PO A _H H—1Br

3. Write the structure of the product formed when each of the following compounds reacts with
one molar equivalent of HCI. (2 pts each, 4 pts)
(@) (b)

N },NH
oY
N »

CH, N

4. Cycloheptatrienone (I) is very stable. Cyclopentadienone (IT) by contrast is quite unstable and
rapidly undergoes a Diels-Alder reaction with itself,
(a) Propose an explanation for the different stabilities of these two compounds. (4 pts)

(b) Write the structure of the Diels-Alder adduct of cyclopentadienone. (2 pts)
0
0

5. When dissolved in CDCls, a compound (A) with the molecular formula C4H30; gives a 'H
NMR spectrum that consists of a doublet at § 1.35, a singlet at 6 2.15, a broad singlet at § 3.75
(1H), and a quartet at § 4.25 (1H). When dissolved in D,0, the compound gives a similar 'H
NMR spectrum, with the exception that the signal at § 3.75 has disappeared. The IR spectrum
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of the compound shows a strong absorption peak near 1720 cm™. Propose a structure for
compound A. (4 pts)

6. Indicate reagents that would accomplish each of following transformations. More than one
reaction may be necessary in some cases. (2 pts each, 20 pts)

(@ UCN_* Oj)\ (b) ©j\, B ©/\/
(© o yeon (d) 85 B é
(e) o Q ® p

HO" “OH
(9) 0 (h)
- OL, — O
2

: NH '
() : 2 Br Br ) . R
CH,

CH;3

7. Give the expected major product of the following reactions. (2 pts each, 20 pts)

Fa
NaNH,, NH )
cl 2 NHy 1. DIBAL-H
a _—_— e b CN ———m——
@ f‘;r o Dov
0
(©) @_f 1. LIAH, (d) oH ———
NH, 2 H,0

@]
©) &,

0 O
O  NaOH © ) A
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(9 HOCI ) NH
Rl gL

0
HN’”‘CH i
(M 3 )]
Cl, 6
CHgCOOH (".;Mez A
CHj &

8.  Propose a mechanism for the following reactions. (5 pts each, 15 pts)

RN SR Lb{

®) 0 1. PBr3, Br, 0
———
1. NaN
(© ?

9. Propose a synthetic scheme for each of the following compounds from the readily available
starting materials. (5 pts each, 15 pts)

Oy, -OMe

(a) @ T OHC., O

tHO

(b) @-—:. @Q

0

0 H
(©) OWOEt e Oﬁ/ﬁ



