Exam 3. Chapters 9-13 100points

Name

Answer all the questions.

1) Give the products (if any !) formed in the following reactions:
(10 pts)

1) NaNH,

a) HsC—C=C—H
@ Hs 2) CH3Br

1) NaNH,
2) CHgBr

1) 2 NaNH,

0
2)2 [\
3) H;O"

) H-C=C-H

2) Draw curly arrows to show the mechanism of the following elimination reaction, and
draw the final product. (Hint: the product only shows a single *H NMR resonance).
(10pts)

Br H Excess KOH
HaC CH,
Heat

H Br




3) Give reagents to do each of the following transformations.
(6pts)

H CHj
=

HaC H

H3C_CEC_CH3

HsC CHj

3b) Label the two products as either E or Z.
(2pts)

4) Name (in IUPAC form) the following two compounds.

(6pts)
GHs
H—C=C—CH, C—CHs H3C—C=C—CH—CHj
H CHa

4b) Outline a simple chemical test which would allow you to distinguish between these
two isomers.

(4pts)

4c) How many different signals would each isomer give in a *H NMR spectrum?
(6pts)



5) The addition of one equivalent of HBr to the following alkyne gives only one product
(regio-isomer). Write the mechanism of this addition reaction, and explain why only
one product is observed.

(10pts)

HBr

HsC—C=C—H

6) For the following alkyne, identify the hybridization of every carbon atom.
(6pts)

CHs



7) Name (in IUPAC form) the following molecules:
(8pts)

F

o 0

HO

8) Explain why phenol is 10° times more acidic than cyclohexanol.

pPK,=18 PKa=10
(12pts)



9) Give reagents for the following transformations.
(12pts)

@ O| S QD

(b) /\/\HJH . AN OH
(@]

0._0O 0._0
@) OH

10) Draw the products of following transformations.
(8pts)

1) Pyridine, Ts-ClI
(@) OH ————

2) NH3

) A~ _~_OH 1) Pyridine, Ts-Cl

2) Na""C=CH
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Answer all the questions.
1) Give the products (if any !!) formed in the following reactions:
(10 pts)
NaNH o
(@) HsC-C=C—H ﬁ- \-l:,)C—(’.:C-—CH:S
1) NaNH Q)
— S ._—._—_—_-g-.. \ ] -
(b) HiC-C=CCHy—) oot Vo Koackon
(c) H-C=C-H JZ—NS% WO\ C=cC
A24LXN j_DH
3) HzO"

2) Draw curly arrows to show the mechanism of the following elimination reaction, and
draw the final product. (Hint: the product only shows a single '"H NMR resonance).

(10pts)

(S OH
HeG —P;FCHS Excess KOH Hg P CSC“CH3

Heat

L}

—

Ho:

- | WHR |
(o HWHR Cessnang

~—



3) Give reagents to do each of the following transformations.

(6pts)
-onc-cny N Uy ol =3
I“}, ) Ll!\(\\oj"s
Cc\‘cc\\.\&\r

H H
H30: lCHa
3b) Label the two products as either E or Z.

(2pts)

4). Name (in IUPAC form) the following two compounds.

(6pts)
11'3.5'H3; i A 3 & £
H—C=C—CH,"C—CHs H3C~C=C-CH—CH,
H CHg

A'NN~\*9@\5¥~Q Iy WL_Q,?W

4b) Outline a simple chemical test which would allow you to distinguish between these
two isomers.

(4pts) ‘ | A & ook
ML o sl () (or Q\noﬂb)%\
oo (bl Gon o Rl oy

4c) How many different signals would each isomer give in a '"H NMR spectrum?
(6pts)

iy 2 w'; ‘-F' N 'd{j N\
0 CEC"C%)*C,:C.”S_.) H167~—(,_:<;-<'I@ >
W (A

L+ 5

e —



5) The addition of one equivalent of HBr to the following alkyne gives only one product
(regio-isomer). Write the mechanism of this addition reaction, and explain why only
one product is observed.

(10pts)
. W
HSC_Ci:,_H _Her HBQ— a:(“ More Stelle. M\@a
\r\—\%\f slsihdeld cotbocedion
&g(?'
) c -
Ge s N g o=y
© M Bc

6) For the following alkyne, identify the hybridization of every carbon atom.
(6pts) / ——




7) Name (in [UPAC form) the following molecules:
(8pts)

F

2 v - Fad 3-Rugroghonel

8) Explain why phenol is 10® times more acidic than cyclohexanol.

5 5 vl

pK,=18 pKa=10 QQSDMA(Q

ooV .
@ G oF

No teso honle

£

9

-
forms @? co Mofe
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(12pts)



9) Give reagents for the following transformations.

(12pts)
®WNq
(@) ¢ ) ( )>D
@ 1.0
(b) WOHML“[‘L, A~ ~_OH
(NUGHH- Nok
S*rmg %ik‘.)
(©) qojo NoBHe
I (LFHH&«,

w%.\

teact Wi jd«Q QS‘L@\)

10) Draw the products of following transformations.
(8pts)

1) Pyridine, Ts-Cl
(@) O—OH e L
2) NH;4

1) Pyridine, Ts-Cl

(b) P ™ o % il i B
2) Na"C=CH /\/\
aeR
I\
-
H



