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() Which of the following compound is acetal?

. 2 : H, 3. O-_-CH 4. _OH
1 Cj _CH 2 EZj/C (/\L)/ 3 @

) Which compound reacts with aqueous acid to give an aldehyde?
L. CH; 2. HO_ CH; 3. _O_ OCH; 4 HC O

. - HsC

) what is the order of decreasing acidity for the indicated protons (most acidic first)?

CH;@OCH:CH;; CHECH; CH;ECH;@OCH; CH3CH20$
I I 111 v

LI>U>0>1IV 2IV>TI>1>1 3M>IV>1>11 4M>IV>T>I

) Phenylacetone is the product form thermal degradation of which compound?

1. COOH ﬁ 3. COOH @
CH,CHCOOH CH,COOH HCCH, CH,CCH,COOH

©

| ) Many nucleophilic addition reactions of aldehydes and ketones are catalyzed by acid

or base. Acids catalyze hydration by:

making the carbony] group more electrophilic

-shifting the equilibrium of the reaction

making the carbony! group less eléctrophilic

4. converting the water to hydroxide ion, a much better nucleophile

) What is the order of decreasing reactivity towards nucleophilic acyl substitution for
the carboxylic acid derivatives? (most reactive first)

W

H3C-C-0-C-CH; H3C-J:-N(CH3)2 H3C-C-OCH;  (CH3),CH-C-OCH;

1 I m v
1L I<O<II<IV * 2. I<MRIV<H 3.I<IV<II<I 4 U<I<NI<IV
) Which of the following compounds is a lactone? ’

O T O o O

) The purpose of the acid catalyst in the hydrolysxs of an amide is :

1. to erhance the nucleophlhclty of the water molecule
2. to enhance the electrophlhclty of the amide carbonyl carbon
3. to enhance the electrophhclty of the water molecule

4. to shift the equlllbnum of the reactlon
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( ) Arrange the compounds in the following set in order of increasing basicity:
Lithium hydroxide hthmm ethoxide lithium formate lithium acetate -2
1 . om v 5T
1.IV<II<I<II 2:NM<M<IV<I O<IV<I<IN 4 M<I<IV<I -7%_

() In the following compound which one of the indicated hydrogen is the most

acidic? }r}é’
jLriks

I Give [UPAC names for each structure below. 6 %»

A CH O

g

COOCH;

H;
H,C

1. Give the major organic product(s) for each of the following reactions or sequences of
reactions. Show all relevant stereochemistry. 16 %

1. Hs H;
0 H,0"
+ —_.______’
CH, .
CH,COOH
2. . Br, PBr; CHJOH
CH;CH;CH,COOH > >
Na*"OCH:CHs

3. Dietliyl hexanedioate S

[N
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4, H 1. NaCN
CH3§CH2CH2C1 - -

H, 2.0H,HO0

C o+ /O
H CH;C=0
%C 1. NaOH

e

——————e

v

2. H;0"

e

—_—
2. H;0"

IV. Intramolecular aldol cyclization of 2,5-heptanedione with aqueous NaOH yields a mixture of two

enone products in the approximate ratio 9 : 1. Write their structures and show which one is 9.
) Explainn. 5%

V. In'the following reaction

1. Na'~ OEt, ethanol
CH;COCH,COOEt + HCHO >

2. H;0*

+ CO,
CH;
COOEt

(a) The first step is an aldol-like condensation between ethyl acetoacetate and formaldehyde to
yield an' a, B -unsaturated product. Write the reaction, and show the structure of the product.

(b) The second step is a.Michael reaction between ethyl acetoacetate and the unsaturated product
of the first step, Show the structure of the product. 4%

(a) ()

VI How ‘would you carry out.the following reactions?

O=<::>—CHO ——— l-><___—>—C

+

EtOH

% ( {235 )
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3. CH;COCH;COOCHs ————» cyclopentanecarboxylic acid ),:}‘

4, 1,3-cycldhexanedione —_— H,C ? ' /5' i

) ~VIL. Compound A, C,7H21NO,. Basic hydrolysis of A leads to methanol, benzoic acid, and another v
compound B, CsH1sNOs,, Oxidation of B with CrOs yields a keto acid that readily loses CO2 on
heating, giving C. ‘

~N

() What is a likely structure for B, neglecting stereochemistry?
(b)  What is a likely structure for A, neglecting stereochemistry? 4%
(a) ®)

%

‘ VIIIL ; Propdse a mechanism for the following hydrolysis reaction: 3%

HOCH; - CHO
H30+ ©
() —_—
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A. Name all the heterocycles of each drug listed below: (20%)

/L "~ ) - R
Gﬂ/ K(‘\m,z . O | e [ N—@—a
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Zolpidem Thiamine HCI Xi Zopiclone
Ans;

B

=N

g

Xenical Viagra Heroin
Arig; | : Ans:

HQ un,,.,

Avandia Quinidine RU486
~ Ans:___. Ans: ' Ans:
Answers' ‘ _
a, Quinuclidine b, Pyridine  c. Pteridine  d. Thiazole e Pyrrole  (.Piperidine g 2,4-Thiazolidinedione
h. Piperazine i. Quinoline j- Aziridine k. Pyrimidine 1. Lactam m. Benzofuran n. Thiophene

o. Isoquinoline p. Pyrazine q. Ethylene Oxide r. Lactone . Triazole t. Imidazole u. For your refernce only

2 ( [+ ) R




papngen 3] eenn — snflen §oan

£ & B | ¢ & & #* ® g #a ® " | ®
%7 f%?vvbo B 1% gee 1 n ] ax__w e
HOMIBEBME 17 o BEBTERZORBME BEBARREE AR BHMLUBAE

(2)@55&&#?54%1&3(&%) s (BER) o

Propose a possible mechanisin to éxplain that Nicotine may be carcinogenic: (5%)

- BE
PAS

Name the fpliowing reactions and propose corresponding mechanism: (5%)
0

R O NH, Cl
“NeoH

COoCl

')

T —— NaNj, A
H,0




