Org. Chem.

Problem Set 10

Carboxylic acid and its derivatives

1) Given the structure of ascorbic acid (vitamin C):

OH
O
HOJ\S_TO
HO OH

ascorbic acid

(a) Is ascorbic acid a carboxylic acid?
(b) Predict which proton in ascorbic acid is the most acidic.

2) Predict the products, if any, of the following reactions.
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(Hint: cyclic ester)

1) Mg, ether

—_—_—
2) CO,
3) H;0"

Butan-2-ol, H"

3) Show how you would accomplish the following syntheses efficiently (you may use any necessary

reagents). [uansismsdunseiasfivandulsazdonsluil]

(@) trans-1-bromobut-2-ene — trans-pent-3-pent-3enoic acid
(b) hex-3-ene — propanoic acid
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OH PBr 1) Mg, ether
(a) 3 o
2) CO,

3) H;0"
(b) (jCHZ HBr 1) Mg, ether
B — >
2) CO,
3) H;0"
(c) (jCHz HBr 1) Mg, ether
—_— >
ROOR 2) CO,
3) H;0"
1) 2x o
(d) +

2) HY/H,0

5) Predict the products and propose mechanisms for the following reactions.

(a) (”) (b) ﬁ)
Bk + C ~OH
OCH,CHj; m’ Lol S excess H,0
+ Py ~OH
© po>"NcooH — 1 @ yo COOH —— >
remove H,O remove H,O

6  vndesnsiUasuans A luduans B indnwidnialdviinisnnaununisdunsiziduana

HOO—CHZBr —_— HO-@—CHZCOOH

(A) ®)

Synthetic route way

Mg, ether CO,
HO@—CHZBr > HO CH,MgBr ——— = HO CH,COOH
then H*/HZO
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7) Predict the major products formed when benzoyl chloride (PhCOCI) reacts with the following
reagents.
(a) ethanol (b) sodium acetate (c) aniline

(d) anisole and aluminum chloride  (e) excess phenylmagnesium bromide, then dilute acid
(f) LIAIH(O-tert-Bu)s

8) Predict the products of saponification of the following esters.
0

|
(a) H—C—O—FPh (b) CH,CH,—C—OCH,CH,

o) 0
QL «CI
0 0] o) 0

9) Propose mechanisms for the following reactions.
0

|
(@ Ph—C—Cl + (CH,),CHOH — Ph—C—OCH(CH,),

] 1
(b) Ph— C—OCH, Na_(())H) Ph—C—0O~ + CH;0OH

2

(¢©) Ph—C—OCH,CH, ———> Ph—C—OH + CH,CH,0H

H,0
0 FtO- HO\Q,COOEt
—
(d) EtOH
0
CH;,
H,N H. _O N
2 \I\j H @ (0 H,N
- U U
© L
(2) Ph—C—CHj, — = ph-C- o + CH;l
NaOH

10) Predict the products of the following reactions. (@i éwsude d lhaesdnaiiondnans acid anhydride Wy
\@fiou ester)
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(e O H
w /O + CHOH —— +
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