Spring 2006 Org Il Exam #2 Ch 18-19 (100 points)

NAME:

To not have your graded script placed outside my office please check this box
1) 1) Name the general class of organic compound that each of these
molecules belong to.
i1) circle the molecule that has the weakest m bond. (11pts)

9 9 o) o)
I I
R—C—NH, R-C-OH R-C—R R—-C—H R—NH,

HP=CH2 Ho_ _ow &
o, .0 ~cl )
R=N3 2 C g R™ R R—-C—R R—C=N

2)  Circle the stronger base in the following threesomes (no need to
explain). (10pts)
CHs;
/

H
| |
XN N N
(a) | W, \ /]
N
(b) OZNONHZ @NHZ QNHZ

Cc
(c) /\/\NHZ MNH \/\\\N
H» 9 H,
(d) |:3C:_I’§l| CH3 F3C_N CH3 ch_H CF3
(e) NH3 Hzo CF3803H
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3) Draw the Lewis structure (including lone pairs) for the following
molecules. (12pts)

R—NO, R—CN R—NCO PPhs

4) Name the following compounds in [UPAC acceptable terms. (15pts)

=0

H3C CH, 0
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5) Aniline (Ph-NH,) reacts with nitrous acid (HONO) to form a diazonium
salt.
Draw a Lewis structure (with lone pairs) for nitrous acid. (2pts)

During the reaction, Nitrous acid undergoes acid catalyzed dehydration to
produce the nitrosonium cation (NO"). Draw the mechanism for this
transformation, and show that the nitrosonium cation is resonance
stabilized. (8pts)

H,0 N=O+

HONO H*
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6) What is the definition of a condensation reaction? (2pts)

What is the definition of a protecting group? (2pts)

State two facts about Diazonium Salts. (2pts)

7) Rank methanal (formaldehyde), propanone and propanal in increasing
reactivity with nucleophiles, and explain their differing reactivities.

(11pts)
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8) Give the products formed in five of the following reactions. (15pts)
(if you do all 6 I will just grade the 1% 5).

O
1)Ph3p, CH3-Br
(@) 2) BuLi
3) warm
9 H,O
(b) H—C—CF4 2 -
0 H*
©) H-C—H  HO-NH, -
@ Ph—NH, 1) NaNO,, HCl i
2) CuBr, HBr, heat
SNH

(e) )\/\ o 1) excess CH3-Br

2) AgZO, Hzo, heat

o H—ICE—H 1) PhMgBr -

2) Hz0"
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9) Explain why a ketone must have three or more carbon atoms. (5pts)

If C=12, H=1 and O=16, draw a ketone that has a molecular weight below
57. (5pts)

*Bonus question* (up to 3pts)
Provide the common / trivial / street names for these three compounds.

OCH;
0O HH H
f 1A
N h \CHS
H CH,
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Spring 2006 Org II Exam #2 Ch 18-19 (100 points)
NAME: i@ = \/ ED

To not have your graded script placed outside my office please check this box
1) 1) Name the general class of organic compound that each of these
molecules belong to.
ii) circle the molecule that has the weakest 7 bond. (11pts)
? 2 2 2
R-C-NH, R-C-OH R-C~R R-C—H R—NH;
auudg Chgegle  ldoe il Alinsg,

el
HE=CH2 o oM A
R—N O\C/O :CiR rI\]I r .
ﬁ 3 R R | R—C—R '\ R—C=N
IO Cyelic NG, [NV NI

2)  Circle the stronger base in the following threesomes (ng;eed to
explain). (10pts)

H CH,
® 02N~©-NH2 Qj%w2 @
(0) (@ PN

.

F.C—N~ "CH F.C—N~ "CH

(d) 7N 3 s¢N 3
(e) NH3 Hzo CF3SO3H
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3) Draw the Lewsis structure (including lone pairs) for the following
molecules. (12pts)

‘ R—NO, R—CN R—NCO PPh,
o

Q"-l\.)‘“ » 0 C=4 PNz =y
Q@ 2® & !

(o~
[
Pl oulfq by

o
—_— G-

4) Name the following compounds in IUPAC acceptable terms. (15pts)
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2 H
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HAC CH 1)
3 3 O .
e , Rodone
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5) Aniline (Ph-NH,) reacts with nitrous acid (HONO) to form a diazonium
salt.
Draw a Lewis structure (with lone pairs) for nitrous acid. (2pts)

g -i5=5

During the reaction, Nitrous acid undergoes acid catalyzed dehydration to
produce the nitrosonium cation (NO"). Draw the mechanism for this
transformation, and show that the nitrosonium cation is resonance

stabilized. (3pts) [_,_,__—*1
H6NO HH“ H,O ; NEO"EL

| \

1 | ® /.
H—- ‘Q\\):Q) PR HIC) :I\):Q_
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6) What is the definition of a condensation reaction? (2pts)

b Ceacion Whee fwo Secas ol w0

Q/*CN_\ o Shell TV CTTACY ('\A‘.\u\‘a Hu’,‘j_

What is the definition of a protecting group? (2pts)
i;\- \\I‘tkl(;\.\hjs fjf\-h.;R 1 Sbfv\ihu\j \5\},\ LLQ;S "ko = L)\\_{Qb‘,\g& %mo
£ -*\.\L\k .\l: WY N R D\\t. .

‘lé\gu\q\ £ S ke V%L\\l\h STRRPCRE N ety Hhe L_,ﬂ‘-\m._g\ (ko

State two facts about Diazonium Salts. (2pts) oyep:
wbét Ledoimm b we Vesy Ueelle | M\ &'*-}oﬂw wlls ore Sl O°C

~

formd Ron Ry wbl NewoUfue T bz > ReNEN

7) Rank methanal (formaldehyde), propanone and propanal in increasing
reactivity with nucleophiles, and explain their differing reactivities.

(11pts)
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8) Give the products formed in five of the following reactions. (15pts)
(if you do all 6 I will just grade the 1" 5).

0 ol
1)PhyP, CHy-Br !
(a) 2) Buli ) \/j
3) warm Pt
i
(b) H—(IC?I—CF 120 . g
: R e
1 ’U(-(

0 ) \

{1 H
(c) H-C—H  HO-NH, - =",
m —_—" 1) NaNO,, HC! i OL-R¢

2) CuBr, HBr, heat
SNH
(e) )\/\ 1) excess CH3-Br
Ph >
== : '
2) Ag,0, H,0, heat \’/\?l‘\
'8 Ho
I 1) PhMgBr v

2) H,0*
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9) Explain why a ketone must have three or more carbon atoms. (5pts)
H P N
l\ \12_7\"\')@ war  Conman o 5 , o oNe Woue Yo
C&Jﬂ\)‘l\ oF C\_\\g\ Svjpsi‘ "'\-’\J’o\, 5) j‘l\'&“‘z—g\\)—i &E«.ﬂ |\ VOV L:L 0’4_ i k&;\} B

C U'-\_\Ju'\g .

If C=12, H=1 and O=16, draw a ketone that has a molecular welght below
57. (5pts)

~ O
C_/I 1

O w :
! . s < %
C ; LY "l H h o

W 7 %
Ay —C Hr C =< ~1
f v

*Bonus question* (up to 3pts)
Provide the common / trivial / street names for these three compounds.

OCHj
O H HH H H H E
N <V CH, {3 ' “CHj
H CH, H CH,
; ‘5'\ J MdMa
,@'ﬁ“\“ g &\: o
( Q M\\ \S\M Loy, oy U"xm E\JH\ N ¢
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