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I. Give [IUPAC name for the compound; 3%

H3

II.  Givethe expected major product of the following reactions. 12 %

HaNCONHNH 2, CH3CH20H

__NaOH, H0_

R R

1. (CHz == CH)2CulLi

2. CHy == CHCCH3

v

4.
L <:>——c Ho _ NeOH, H20
¢ : : (aldol reaction)
LI Propose synthesis of the following compound by using Michael addition followed by aldol condensation 59
(i.e., Robinson annulation). '

H3

IV. Formulate mechanism for the acid-éatalyzed hydrolysis of he pyrrolidine enamine of cyclohexanone. 4 %
; + H
H', H20 . :N:

V. Would the use of an enamine instead an enolate improve the likelihood of successful alkylation of a ketone
by a secondary haloalkane? 5% ,
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IX. Give the product of reaction of cyclopentanecarboxylic acid with each of the following reagents. 4%
(A). CH;CH;NH;  (B). CH;CH,COBr  (C). LiAlHy, then H',H,0 (D). Brp, P

(A) (B) © D)

X. Suggest structures for the products of each reaction in the following synthetic sequence. 5%

o H ; » "
i o} A - CuHz0 C16H2602
;; 2.(CH3),C=CHCH,Br B
f H 3.H*, H,0 A HOCH,CHOH ' =
IR: 1745 cm™! IR: 1675 and1 :
1745cm’
1. 03, CH,Cl,
2. Zn, CH;COOH C13H2004 1. H* H,0 Cy4H1a03 A C11H1s02
_3. KMNO,, NaHCOy c 2. NaBH, p  catlysticH", &
_2.NaBHs catalysticH', £
IR: 1715 and
IR: 1715 and . ]
3000 (broad) cm™! 3000 (broad) IR: 1770 cm™,
and 3350 cm™
N
A ’ B C D E

XI. When ethy! ester treated butanedioic acid with thionyl chloride (SOC,), she was surprised to find
that the product she obtained was an anhydride rather than an acyl chloride. Propose a mechanism to
explain why she obtained an anhydride, 6%

XII. The relative reactivity of tHe substrates follow a consistent order: alkanoyl (acyl) halides are most
reactive, followed by anhydrides, then ester, and finally the amides, which are least reactive. Why? 7%

XIIL. For each of the following pairs of compounds, how could distinguish between them? (Describe your reason) 4%
(A). CHJCHzCHzCHO and CH3CH2COCH3

(B). »CH;CH;CONH; and CH3CH,COOQCH;

XIV. Which peak would be more intense in the mass spectrum of the following compounds, the peak at m/z = 57
orthepeakatm/z=71 ?7- 4% ‘ '
A. 3-methylpentane

B. 2-methylpenfane

¥ (¢ 2z 2 ) #
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VI. Please give the structure of the major product or provide necessary reagent(s) and
conditions for each of the following reactions. (18%)

o)

@;(%

0

A-1

Ph 1) CH3l ' 1) CHyl . "
B) Hacﬁ 240,40 (B-1) 2400 (B-1]  z2oc (BN

N 3 A CisHasN 3y A Cy3Hig Cq3H

A m/e: 217.1830 mfe: 172,1252 m/e: 172, 1252
CHj .
B-1 ‘ B-II B-III -
o 0 O C2Hs0Na C-I 2NaH
C) H3CM002H5 + —_-)Locsz
CoHsOH C12H200s THF, rt

m/e: 244.1311

1) NaOH
' 1) C;HsONa, C,HsOH [ C-III ' 2; H:8+ [ C-IV I

Ci1oH1404 o Cy4H1504 : CgH120
mie: 196.0852  2) CHal 100°C mle: 212.1049 O 120°C mie: 140,0837
I cn -1 C1v

VIL. Please give the synthetic method of the product from the assignment starting
material for each of the following reactions. (12%)
o NH, OH

? —
‘\\ A) @ ‘ @/\/
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VIIL Please give the mechanism of the following reaction. (6%) -

: o)
1) NaOH, Br,, 80°C CO,H
. - X
2)H*, H0 ! NH
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Answer Pool:
A Thiazole, B. Pyridine, C. Pteridine, D. Lactone, E. Pyrimidine, F. Pyrrolidine, G. Azi?ifxe, H. Piperazine, I. Diazepine,
J. Pyrazole, K. Imidazole, L. Piperidine, M. Thiophen, N. Benzofuran, O. Thiazolidine, P. Benzoimidazole, Q. B-Lactam

R. Benzodiazepine, S. Dihydrofuran, T. Aziridine, U. Purine
Name, the Heteracyclic structure.of each of the following compaunds: (15%). Select answers from the Answer Pool provided above.
' 5. Viagra

1L.Vit.C 2. \iil 3. Nicotine 4.Diazepam \ o /
H | N |

X
HO 7 NH, HCI N c =N N

Lo OH
! + \ .
: OH b\[?\__m{ O I/\ " S0,

o | A
6. Folic Acid - ( OH 7.0meprazole '

Sas
N \ /

/

N SN Ny | |
? /m A~ 0 OCH;
N SN N

10. Ticarcillin

[N

, 9 Morphine /
- 8. Dysidazirine

N.
| \ A
{CHy);,CH;
 MeO
; 0

} MSWéfS: . '
1. Vit. C: 4. Diazepam: 7. Omeprazq,le.
. 2. ViE Bl 5.'Viagra: _ - -8 Dysidasizine:

9. Morphine:

3. Nicotine: 6. Folic Acid:

10. Ticarcillin:

. 2




