Summer 2019 Org II Exam 2 Ch 18-19 (50 points)

Name:

1-10) are True or False (10pts)

)

2)
3)
4)
5)
6)
7)
8)
9)

10)

Primary Amine + Ketone — Imine + H0
is an example of a condensation reaction.

Ketones can be reduced to alkanes.

Nitriles (RCN) are stronger bases than primary amines (RNH,).
Thionyl chloride has the formula SO,CL

The “silver mirror” test is a way to detect primary amines.

NaBHj is a good proton donor.

Aldehydes are more sterically hindered than ketones.

Aldehydes are produced by careful oxidation of carboxylic acids.
Amines are bases, and can be protonated to produce ammonium salts.

This secondary amine has an (R) chiral center.
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11) (2pts) Name the general class of organic compound (functional group)
that each of these molecules belong to.

RO. OR ®
—N

RXR R—N=N

12) How many pairs of non-bonding electrons, in total, are on the two
functional groups shown in Q117 (1pt)

13) Name the following compounds in IUPAC acceptable terms. (3+2=5pts)

HzN/\)\
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14) Using line angle diagram format (stick figures) draw N, N-diethylaniline.
(2pts)

15) Give the reagents to generate the following products. (10pts)

Pentanal

1
Y

(b)

(c)

(€)

J~
NH; \)?\NH
O O
(d) /ﬁ/\ g IO/\
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16) Draw in the curly arrows to describe the mechanism for this nucleophilic
addition reaction. (3pts)

0 © ®
R O MgBr
R—Mg—Br 6 é
®
H-O-H
H
R. OH

17) Circle the strongest base in the following threesomes. (2pts)

)
(a) Ammonia Ethanamine NH,4

X X
b e
(b) I - Z\ NH (Nj
H
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18) Draw in the curly arrows for the following mechanism (4pts).

) R
HO.__OR H,0.__OR o
P —__.H'X < —_— /é)\
:Xe
H,0
H ®,R
© | O’
- ROH
RO_ _OR X R®O><OR RoH |

19) Devise a synthetic scheme for either (a) or (b) to generate the product
from the starting material; bearing in mind more than one step is obviously
required. Only attempt one of (a) or (b). (3pts)

EITHER
, Br Br
a) - | |
Br
OR
OH Y/
b) —_—
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20) Give reagents (2+2pts) and products (2+2pts) for the following
transformations. (8pts)

excess LiAlH,4, H,O

HW

O OH

H\[(\n/\
OH O o O

1 equivalent of
CH;NH,, H*

**Bonus question (up to 2 pts)**
The pH (acidity) of a CONDENSATION reaction mixture is crucial to its
success (often with optimum pH around 4.5).
Provide one mechanistic reason why acidic conditions are needed.

Provide one mechanistic reason why the conditions needed to be controlled
so that the reaction mixture is not too acidic.
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Summer 2019 Org Il Exam2 ' Ch 18-19 (50 points)
i P
Name: \\.,—/7 =g ON the. Hcy_/
U

1-10) are True or False (10pts)

1)  Primary Amine + Ketone — Imine + H,O~ \
is an example of a condensation reaction.

_____...-""
2)  Ketones can be reduced to alkanes. \

3)  Nitriles (RCN) are stronger bases than primary amines (RNIH>). E‘«L\K

4)  Thionyl chloride has the formula SO,ClI. \—Q\_E_Q

o

5) The “silver mirror” test is a way to detect primary amines. %‘7&3-‘1
6)  NaBH,is a good proton donor. E’,\\ o

7)  Aldehydes are more sterically hindered than ketones. 4'5& k\'g&

8)  Aldehydes are produced by careful oxidation of carboxylic acids. ’;FLKSQ

9)  Amines are bases, and can be protonated to produce ammonium sa[ts.'T

10)  This secondary amine has an (R) chiral center. T

/N"
.0~ Ny 'CHCHy
H N
[\..\;\l __r)
/}\i\wl =) ],-/’&J =)
i’ 3 R
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1) (2pts) Name the general class of organic compound (functional group)
that each of these molecules belong to.

RO "OR @
RXR R—N=N:

A L:}(-\k —B\Cxlﬁ\.\um CL\L\\_-,\

12) How many pairs of non-bonding eclectrons, in total, are on the two
functional groups shown in Q11? (1pt)

Lt = §

13) Name the following compounds in IUPAC acceptable terms. (3+2=5pts)

/i\)\
0 H,N )

@

Y

Cal
=M .
\ -1 <ijx\mkoﬁ_ l~oihe.

C\S ~ 3, &~ ik
(U ~c t’\kd\l\ U‘j\—k?\*\klﬁ\.t‘t‘axo.%
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14) Using line angle diagram format (stick figures) draw N, N-diethylaniline.
(Zpts)

15) Give the reagents to generate the following products. (10pts)

‘?*'LGHJ !\JLUH; HLKJ 1

Pentanal

Y

H;/_

(@) —

Zal W) Ho KO

- e W

(b) . .
of WM | \coH
or NeBy oo e Ti-1,fy

te. NaBHe 0

\)I\L\

@ LAl (o), H

i/\
NH, : A :
(d) )\/\ Q) ‘f*.’],';{ﬁ i
@] 0]
o o
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16) Draw in the curly arrows to describe the mechanism for this nucleophilic
addition reaction. (3pts)

0 © @
2 R. O Mg-Br
RZMg—Br iifjm
f)@
HTO-H
H
R. OH

17) Circle the strongest base in the following threesomes. (2pts)

'-/-__\ @
(a) Ammonia @ NH,4
X
(b) | —
g «__NH
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/\ ®, | R |
HO_ _OR
ey

'\\H_@( H2c§7<OR Q/;;
X °©

H,O0

o H QR
RO.__OR - X R~ or _ ROH D
> &R p.

H-X

19) Devise a synthetic scheme for either (a) or (b) to generate the product
from the starting material; bearing in mind more than one step is obviously

required. Only attempt one of (a) or (b). (3pts).
f.:J D ’:-"-". B .. Be U " e le
EITHER v = ) =2 1 — 7]
il o . 1

i
4

g Be
— 4w Br Br @HNQ“‘LHLSOW
@) B, ,ReBn (orey)

Br = )
Q_ﬁ ]\‘jc\ NOL | H( (
OR © HJ (o}
OH Y
b)
Q_) HLQ\’QH
— "‘\M ) Cia y _ -
| ;}_ Phy C/ \/L\/ ) YQL]] He, FLLL
- M Re
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20) Give reagents (2+2pts) and products (2+2pts) for the following

transformations. (8pts)
HW\

O OH
y HO L+_/‘
@) (.umh@/
( | tc‘i’u\'u \ 6:) HBC)Q"

L AU w WO H excess LiAIH,, H,O

OH O OH OH

1 equivalent of
CH;NH,, H*

H
W
CH 3') Y

**Bonus question (up to 2 pts)**
The pH (acidity) of a CONDENSATION reaction mixture is crucial to its
success (often with optimum pH around 4.5).
Provide one mechanistic reason why acidic conditions are needed.

\/Uu \w C—A\(AL\_, "(T) V—“—*‘U {\{_,,t._[; L,S‘:,\_,f I\QC‘\U.\.i.\(a SNNP 'lﬂ_) Y\\-«&-‘_‘ \l{:

A

= \:;thj ku_c\\,-\ma AP (ﬂ)f the Szzc;l%_,_:m\ 5\3\9 N The Co-’\tb:\SCif.\cr\).

Provide one mechanistic reason why the conditions needed to be controlled
so that the reaction mixture is not too acidic.

Vo do Nk Loouk O '{\\\}L%{\\.\'&k{a Lo \etoma WN'\C‘J@
CQ,\LK \C\uj e%-’e "o - ‘\W‘\%Q\\&;L) _
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