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1. Linalool, a fragrant compound that can be isolated from a variety of plants, is
3,7-dimethyl-1,6-octadien-3-ol. Linalool is used in making perfumes, and it can be
synthesized in the following way. Please write down the structures (A-E). (3
points each, 15 points total)

ONa O
HB NS O/\
A —B s acsHan > B (CyiHigOy)
Hint. Sp2’
1) NaOH .
2) HyO* 1) H—=—1Li Lindlar catalyst
————> C(CgH140) ————— D (CipH1g0) ———
3) heat 2) Hy0* H,

E (C10H130) Linalool

2. Please write down the structure of the major product in the following
transformations. Include stereochemistry where appropriate. (3 points each, 15

points total)
(1) (2)
0]
@]
©)LOET + 2 MeMgBr DEO_ F @ Il O —>a
2) Hy0*
0
3) 4)
MeO Br2 o H+
—_— |
| D= O —=
(5)

N HBr
———..._‘.
©/\/ ROCR, heat 2

3. Please provide a reasonable mechanism for the following transformations (5 points
each, 20 points total)



(1)
X Ly
0 @]
(2)
o HO
3)

O H30+ ‘ ‘
O e = ©/L
Ph NH2
Br
(4) Suggest a synthesis of (jkf\/ from ©/ and HO A~

BEM (154 BH2% 0 £30%)
1. Select the structure of the major product formed in the following reaction.

CHa
BI’2

CHQB!’ Br CH3 CH3

é GBf G
11
(A)I B)II (©I DIV

2. What is the final product of following reactions?

NO, .
i. Fe/HCl ¢ HoN . Bra(excess) product
ii. OH ii. HyO ;

i. HONO, 0-5°C
ii. Hy0, Cu,0,
Cu(NO3);

Final Product
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(A) 2-Bromo-4-methylaniline (B) 2,6-Dibromo-4-methylaniline
(C) 2,6-Dibromo-4-methylphenol (D) 2,4-Dibromophenol

3. What is the major product of the reaction:
i) BH;, THF

@/ ii) H,0,,NaOH |
CH, CHs
LT Lgon Ldon oot
4 +

enantiomer enantiomer

I I [I1 AY

AL B)II ()11 Dy1v

4. The reaction of 2-methylbut-1-ene with which of the following reagents leads to
the formation of an alcohol?
| HBI'/CHzClz
II. BHj;, followed by H,O,/NaOH/H,O
III. H,/Pt
IV. Br,
V. H'/H,O
ALID @ILIO ©LIv DI,V

5. Compound A has a molecular formula CsH,4 and reacts with Ho/Pt to give
compound B, CsHis. Which is compound A?

X Ay A~ o

(AT B (O  (D)IV
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6. Which structure is Z-2-bromo-3-methyl-2-pentene?

HiG
CH; CHCH; H  CH-CH,CH, CH;  CHy CH;  Br
4 % / \ / \ /
C=C c=¢C c=—C Cc=C
4 \ / % / AN / \
Br CH3 H Br Br CHch3 CH3 CHch3

| 1} 1 v
(AT BT (©II D)1V

7. Which Sn2 reaction would take place most rapidly?

(A)
0 @)
H,0 -
& Rl ——— + il
He” YNo- 2596 HsCO”  “CHs
(B)
H,0 + =
H,0 + CH;Cl Py CH;0H, + Cl
©)
i
CH;0H -
+ CH;Cl ———> oM +
CH;0H CH;C 25°C T Cl
(D)
» H,0 .
SH™ + CH;ClI W CH;SH + Cl

8. Alcohol shown below reacts with thionyl chloride in pyridine. Which organic
product is formed?
0

soCl,

e
HO pyridine

o o] 0 o
cl
a HO clos o

(A)I B)II (©I DIV
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9. Arrange the haloalkanes in order of increasing reactivity in an Sx2 reaction with KI
in acetone (least first).

Cl
i
QCHchgBr QCI QCCI—& Q—Br
I
CHj
I i I IV

(A)IIV<II<II  (B)IV<I<II<II (O) II<HI<I<IV (D) HI<II<IV<I

10. What is the structure of the compound in the following 'H-NMR spectrum with
the molecular formula C;oH,0,? Relative integration is shown.

3
2 2 2 2
1 / /_/ /_
s A A
J\ .“ . I
(A) (B)
CHO o\n/\/
\/\O/O/ O/ o

©) (D)
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11. Which of the following would be a reasonable synthesis of 2-butanol?
RCOOH

( A) 1-Butene _—
1. BH;-THF
1-Butene : -
(B) 2.H,0,, NaOH
1-Butene 1 HelOAo, THE, H0 -
©) 2. NaBH,, NaOH -
1-Butene -
(D) 2. NaB}L, NaOH

12. What is the product for the following three-step reaction sequence?

la. NaNH,, NH;
1b. CH;l

T
— T

\X—

2. H,, Pd/C
3 Brz, hv

Br Br
Br
H_< /\,(Br /\/k r

I II III v
(A)I B)II (I (D)IV

13. What is the major product of the reaction between methanol and
(2R,3S)-2-bromo-3-methylpentane at room temperature?

(A) (B) (©) D)

OCH,

14. What would be the major product of the following reaction?
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i. Bry, NaOH
- - ] ?
\n/©/\ 11. H3O

(0]
Br

Br x
HO
(@] O O
1 I 0 ° v

(A)I (B)II (C)I (D)IV

15. What compound is likely to be obtained via the following reaction sequence?

. 0
NH, 1. HONO, 0-5°C
Br\©5r ii. CuCl
> 9
1i1. Fe/HCI ;
NO, .
iv. NaOH, H,0
v. HONO, 0-5°C
Vi. H3P02
Cl
Br Br Br Br cl
\© \Q/ Br- t Br Br©8r
CI NOZ POQH
I 11 111 IV

(A)T B)II (Ol (D)IV

S HER CHE BRIy ULy £209)

1. Which of the following is the correct order of increasing nucleophilicity
(A) OR">OH >RCOO">ROH (B)Cl" >Br >TI
(C) H,O > NH; > OH" (D) OH" > NH; > H,O
(E) Br > CH;0 > H,O

2. Which of the following would you expect to be aromatic?
T >0 Qe O
II I1I v \Y%

1
(A)T (B)II (I (D)IV (B)V

3. Which compounds are named correctly?

.
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(A) 2,4,6,-trichloroaniline  (B) meta-chlorotoluene  (C) para-bromophenol
NH; (o] OH
Cl Cl

o A Br

(D) trans-1-isobutyl-3-methylcyclohexane

\\\\““. Q\)\

(E) cis-1-isobutyl-2-isopropyl-4,5- dimethylcyclohexane

See

4. Refer to the structures below. Which are L-sugars?

CHO CHO CHO CHO CHO
H—OH HO——H H——0OH HO—}—H HO——H
H——OH H——OH HO ——H H——OH HO——H
H——OH H——OH H——OH HO—{—H HO—H
CH,OH CH,OH CH,OH CH,OH CH,OH

I 11 I11 1A% \Y
(A)1 B)I (O (D)IV (B)V

5. Which of the following statements about IR spectroscopy are true?

(A) The 1630-1800 cm™! region can be used to distinguish between alcohols and
carboxylic acids.

(B) The strength of absorption signal in the 1630-1680 cm™ region is greater for
carbonyl groups than alkene groups.

(C) Infrared photons cannot turn on a molecule's rotation.

(D) 3-Hexanone has an IR absorption in the 3200-3500 cm™! region.

(E) The 3200-3500 cm™! region can be used to distinguish between alcohols and
amines by frequency alone.



