Spring 2019 Organic II Final Exam 100pts (graded as 150pts)
Name
If you do not want your graded exam placed in the box outside my office, then check here Ul

1) Identify the class of compounds (functional group) each of the following
molecules belongs to. (10pts)

0 £ NH 0
1] O><O I 1]
R~C~0H R” R R-C~R R-C~NHR
I
R-C~H A R-0-R
® 3 @
NR, R-C=N R—-N=N

2) Put a cross through the molecule (above) that can serve as a protecting
group for carbonyl compounds. (1pt)

3) Define the following terms. (4x2= 8pts)

(a) Kinetic Control

(b) Nucleophile

(c) Acyl Group

(d) Substitution Reaction.
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4) What is the definition of a “Carboxylic Acid Derivative”?

Provide one of the factors that influence the relative rates of Nucleophilic
Acyl Substitution reactions for carboxylic acid derivatives (e.g. esters more
reactive than amides).

Write the mechanism (i.e. curly arrows) and products for the reaction of an
Acid Chloride with Water. (1+1+5pts)

5) Write the mechanism (i.e. curly arrows) for the base catalyzed
nucleophilic addition of water to acetone (propanone), producing the ketone
hydrate. (Spts)
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6) (1+2+2+2=7pts) The following molecule was produced in a [4+2]
cycloaddition (Diels-Alder) reaction.

O
O

)

a) The right hand side ring contains a cyclic version of what type of
functional group?

b) Draw the diene and dienophile which would react together to give this
product, and then draw the mechanism (i.e. curly arrows) for this reaction.

¢) Draw the molecule produced if the above molecule reacted with an excess
of water.
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7) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the molecules are planar). (8pts)

H H 'TI
Gy

S B AN

G C O

8) Circle the strongest acid

(3pts)
q
(a) H;C—C—-OH
0
(b) "
CO,H
(c)
NH,

CO,H
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9) Fill in the blanks (either SM/products) for six of the following reactions.
(6x2=12pts)

® ©
1) Zn, HCI - N2 CI
2) NaNO,, HCI
O heat
ﬂ\ /7 NC-C=C-CN >
mcpba Ph O
Ph
NHCOCH,
CH,Cl, AICl;
CH,
CH3CO,H, H*
o)
(o)

Ph_ 2 HCl
>L.X

Ph
1) NaOH
> QOCH20H2CH3
2) CH3CH,CH,l

Y
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10) Give the products in four of the following transformations. (8pts)

Ethanoyl Chloride

02N Bra, FeBrg
o U

1) excess CHa-Br
(C) /K/ —

2) Ag20, H,0, heat

|

CO,H 1) Thionyl Chlorlde:

(d) .
2) LiAl(OBu)3H

1) NaN3
(©) ci 2) LiAlH,, H,0

11) Circle the strongest base in the following threesomes. (3pts)

DS 0 TN N, N
;g "
~N N N
OO O
H CHs
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12) Give reagents for four of the following transformations. (4x3=12pts)

o) OH

13) Name two of the following compounds in IUPAC form. (6pts)

O

JJo oy
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14) Draw in line angle (stick figure) form, two of the following named
molecules. (6pts)

N, N- Diethylpropanamide 2-Fluoropropanoyl! Bromide

2-Chloro-3-hydroxybutanoic acid

15) Write the mechanism (i.e. curly arrows) for this generic Electrophilic
Aromatic Substitution of Benzene. (4pts)

H %, E
o = g -

x®
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**+*Bonus question**** (up to 4 points)

In the context of Organic Chemistry, what do the following abbreviations
stand for?

IUPAC
PCC
Snl

EAS
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hyrogen halum
1 2
H He
Ivﬁ-i%' boryllum boron carbon nitrogen oxygen Cuortne .%
3 4 5 6 7 8 9 10
Li | Be B|C|[N|O]| F/|Ne
6 941 90122 10811 12011 14 007 15999 18.998 20 180
sodium magnosym sunnium slicon phosphorus Suttur cftiortne Jgon
11 12 13 14 15 16 17 18
Na | Mg Al Si|P | S |cCl|Ar
22.99%0 24 305 209892 28086 30974 32.065 35453 3908
potassium cachun scandum ttanum vamdum | ctvomium | manganaso tron coban nicket ooppor e oxium | genmanum [ arsenic slonum brorzine kypion
19 20 21 22 23 24 25 26 27 28 29 30 k1] 32 33 34 35 36
K | Ca Sc|Ti|V|Cr|Mn|Fe|Co| Ni|Cul2zn|Ga Ge|As| Se| Br | Kr
K | e | e P e e asn [ seen | eus | esn el ek [ Toow | a0
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr Y [Zr |[Nb|Mo| Tc |Ru|Rh | Pd Ag|Cd|(In |Sn|Sb|Te| I | Xe
85468 87.62 £8 906 $1.224 92.906 $564 98 101.07 102 91 106 42 107 87 112.41 114 82 118.7% 123.76 127 .60 126.90 131.29
caostum barm hstetium hatnium tant2um tungsten henum osmum noum platinum ool mercury hattum lead bsmuth polontum astatine don
55 56 57-70 " 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|(Ba| ¥ |[Lu|Hf |Ta| W|Re|Os/| Ir | Pt | Au Hg| Tl | Pb | Bi [ Po| At | Rn
_w,c_ 137.33 174 97 178 49 180.95 183.84 186.21 190.23 152.22 1965 .08 196 97 20059 204 38 207.2 208 98 v S [219
tranciem [-51T)] v seadorgium unshquadum
87 88 89-102 103 104 105 114
Fr|Ra|**| Lr | Rf | Db Uuq
[reel] 1226 1262) 1261) 1261
tanthanyn cenum or ¥ op gadoinym testiem dysprosium hotmium erpitm meiun yttordum
a_..m—-:.m:mam series 57 58 59 60 61 62 63 64 65 66 67 68 69 70
La|Ce| Pr{Nd|Pm|{Sm|Eu|Gd| Tb Dy|Ho| Er |Tm| Yb
R e B e e e e T R S e W
*+ Actinide series 89 90 91 92 93 94 95 96 97 98 99 100 101 102
Ac|Th|Pa| U [Np|Pu|(Am|Cm|Bk| Cf | Es |Fm|Md| No
|__ron 23204 2104 2803 | @ | ey {243 1247 147 f251) 252 28] 1258) [259
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Spring 2019 Organic II Final Exam _ 100pts (graded as 150pts) |
Name HOW Ve Yo (ATH Qor ! We. Pe  Ethamgt!l!

If you do not want your graded exam placed in the box outside my office, then check here [

I') Identify the class of compounds (functional group) each of the following
molecules belongs to. (10pts)

/
g 0l NH i
R~C~oH RSB R-C~R R-C~NHR
L&_\'L)_.(?L.L QL..L{ LL\EL'L-L ativ4 {\\V\ld‘“
0O (\‘(.Z'_Jl‘.c\,\
1l 0
R-C~H A\ sl

AJ\LL\\‘,E&Q e E{J{l ds E ﬁ%r

® _ ®
NR, R—C=N R—-N=N
ake oy Nt Dikiruii
“t[\“\uf\..\ul‘\_ C(:&\.‘)"- C_("\L‘j\o‘ .

2) Put a cross through the molecule (above) that can serve as a protecting
group for carbonyl compounds. (1pt)

3) Define the following terms. (4x2= 8pts)

. . O _ = =
(a) Kinetic Control |\ B\M‘» ¢y (Radon  contoly The

&,\J\p\"{)b [."}] \“\b_s of \r\ji\u.t_l:b "

(b) Nucleophile . w 1
N Yo dodun Qener.

(c) Acyl Group T “;/ .
Q T, {_\ ;.\')-JF .

(d) Substitution Reaction. \\gr, | ok &t T

e \nenge &'J’ e akorm. or g roup
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4) What is the definition of a “Carboxylic Acid Derivative™?
p‘\ SR\\LLAJ_,S *’\\‘-\L‘ Con \U~ \\‘:jvubk"" [AYE LJ‘Q) A (..C;_,"\'];;r:i\\;,\_ “‘L;LL :
Provide one of the factors that influence the relative rates of Nucleophilic

Acyl Substitution reactions for carboxylic acid derivatives (e.g. esters more
reactive than amides).

= b(\\f\r\:\ C>\\'~'J‘-‘T L\L\Ltj
- '&ta"-u\-\k '—a (@Conorle (YN **\LL %%‘i\‘bmi ) Fuv -

Write the mechanism (i.e. curly arrows) and products for the reaction of an
Acid Chloride with Water. (1+1+5pts)

. ~ ) .
\C} ﬂ le A 'u”’ @..-t{
{}_,Tc. -t/ Ho ~— R-c—=<l 5 R-c-p

C

LY,

H~C\

5) Write the mechanism (i.e. curly arrows) for the base catalyzed
nucleophilic addition of water to acetone (propanone), producing the ketone

hydrate. (5pts) )
. o W
| |- &, — )C

)

o -
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6) (1+2+2+2=7pts) The following molecule was produced in a [4+2]
cycloaddition (Diels-Alder) reaction.

O
O

O

a) The right hand side ring contains a cyclic version of what type of
functional group?

A (\\\u_\(,\ ﬂ &M

b) Draw the diene and dienophile which would react together to give this
product, and then draw the mechanism (i.e. curly arrows) for this reaction.

et Ll

(;I'\; "IN} t‘}\t‘&%\u ?\uk_y

¢) Draw the molecule produced if the above molecule reacted with an excess
of water.

C e
@\l\/L } . H\/j\,f@”
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7) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the molecules are planar). (8pts)

H\ /H III
N N 0O O
| + | ¥

p N \ / . \ /

!\\} ONn "\1] U /\JL\ A h{)m_ M iﬁi (( C
o
P L) _
HRMAT ANTI Non) Non/

8) Circle the strongest acid (proton donor) in the following threesomes.
(3pts)

e

5 £ 8

(a) H,C—C—OH H-O-H ( Ho—ﬁ—OH)
o

Al OH 0

\\“‘“wh________-_ e

COzH COzH COzH "\

\

(c) \ ,

/

NH NO //

2 I

Spl1Yorg2final.docx Page 4



9) Fill in the blanks (either SM/products) for six of the following reactions.
(6x2=12pts)

— 1) Zn, HCI N2 Cl

\ 4
Z 2) NaNO,, HCI [:Ej
O 3 heat . \ LEAS
{_} NC—-C=C—CN //

4N mcpba Ph O

\

J""-J.
"3(
Y
)
:r%

VHOH ] VH (O

NHCOCH; '
P Gy
CHACI, AICI; E;ij] 5 {if]j/
|
.. LH'_\
u-{,s CHs
— CH3COzH, H*
l p/
O ©
T
c\ X
Ph_ O HCI . th ~%m~/t¢+
PH’
Pl
- 1) NaOH
: o QOCHchchS
\ oH 2) CHaCH,CH,|
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10) Give the products in four of the following transformations. (8pts)

Ethanoyl Chloride 7 l te

N ~C ~ ("H3
1
Bry, FeBr .
(b) OZNO 2 3 . V{_N’\/ﬁ,ﬁf
NH,
1) excess CH3-Br
2) Ag20, Hy0, heat '
1;;)’ 1-{
(d) COzH 1) Thionyl Chloride; _I,_
2) LiA(OBu)3H ' T
1) NBN3 R
(e) [ ]/ ~Cl 2) LiAlH,, H,O0 \/j/\
i N Hy.
1) Circle the strongest base in the following threesomes. (3pts)
(a) '
/\/\NH2 ) MNH \/\\N
*.* n* -
N N "
v o T )
O v //,
N o CHy
(c)
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12) Give reagents for four of the following transformations. (4x3=12pts)

<>_

EXay,
Q) (&r\LHu,),HL{ L
H ‘_E‘L\f%“‘(n\‘ cr
HO_<>_<O @113@@ Hv\iiuH\‘lﬁui’() N=<>—<H
\ '/C’)/'_,‘,[ jH(IVI O
i

H ‘

o @) CHy Uy N, HO

Aq .0 | © Hy0®
. QLA
(‘“ Ko, ) / O o\
- HGroo L
d o:<>—<OH O:<>—\

O OH

13) Name two of the following compounds in IUPAC form. (6pts)

O O O % 3 ~_iH
\
)IJ\O */'B /\o),"\/j \H/\“/
o) . 2 O O
) — _ =4 | '
(reponsic Ethansic Ebu 30ty 3-oxohdongl

MKE}X N
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14) Draw in line angle (stick figure) form, two of the following named
molecules. (6pts)

N, N- Diethylpropanamide 2-Fluoropropanoyl Bromide

' F F
. , ) -
j/\“:'\jj /K/

2-Chloro-3-hydroxybutanoic acid

: fUH T
/\‘i\ ™ v \'{
Cl

15) Write the mechanism (i.e. curly arrows) for this generic Electrophilic
Aromatic Substitution of Benzene. (4pts)

~ QE E\X(E .-
CE = OO

= D

_—
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*#4xBonus question®*** (up to 4 points)

In the context of Organic Chemistry, what do the following abbreviations
stand for?

IUPAC \l\b,((\c:k\w\c\(. \)l\&_}.’\ c& ?Ufé Cade A\\i(\L&( LMM.\\_’B

pcc Yurdiaun  (WNow Cheondle
Sn1 S@S\’\*bﬁ‘\or\ !\)\}Ltﬁo(\\'\;\[; \)f\.i“’\hi@tu\u

EAS E \Q.L‘&\T) Q\'\;\\{, /A( o \’\(;\; ‘ & S\_,jq*ﬁ\‘\'u\ o\
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