Spring 2018 Organic II Final Exam 100pts (graded as 150pts)
Name:

Ifyou do not want your graded exam placed in the box outside my office, then please check
here O

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

9 O><O I'\IIR HO><OH
R-C~cl R” R R-C~R R™ "R
Il
R-Cq A R-O-R
®
®NR4 R—C=N R-N=N

2) Put a cross through the molecule (above) that is unstable above room temperature and
will liberate nitrogen gas. (1pt)

3) Define the following terms (5x2=10pts)

(a) Carboxylic Acid Derivative

(b) Thermodynamic Control

(c) Condensation Reaction

(d) Acyl Group

(e) Hammond'’s Postulate
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4) (1+4=5pts) Provide one of the factors that influence the relative rates of Nucleophilic
Acyl Substitution reactions for carboxylic acid derivatives (e.g. esters are more reactive
than amides).

Draw the mechanism (i.e. curly arrows) for this reaction which occurs under
basic conditions.

excess NaOH O
H20 @
o . S NS /\<§a NS

5) Write the mechanism (i.e. curly arrows) for the acid catalyzed nucleophilic addition of
water to acetone (propanone), producing the ketone hydrate. (5pts)
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6) (1+2+2+2=Tpts) 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 ?

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.

¢) If the above molecule was hydrolyzed using water, draw the product dicarboxylic acid.
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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 GHs
c o a G

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

0 9 Q
(a) H3C—C-OH H,C—C-H H3;C—-C-0-OH
O
(b) \/\)j\ N N NN o

cl O

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

1) NaOH
> ©_00H20H20H3
2) CH3CH,CH,)

Ph,_ C HCI
Ph

mcpba ph O
- >Q

Ph
CH,CH;
CHiCI, AICl;
CH;
CHCO,H, H*
o)
O
(0] COH heat
7 E i
CO,H
® ©
1) Zn, HCl Ny ClI
2) NaNO,, HCI
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10) Give the products in four of the following transformations. (8pts)

1) NaN3
2) LiAlHg, H,O

C)

Br,, FeBrs

()

1) excess CH4-Br

O/\m
Ethanoyl Chloride
(b) <:>_NH2 >
OsN \©

(d)
2) Agzo, H20, heat

COH 1) Thionyl Chlonde:

(e) ,
2) LiAI(OBu);H

11) Circle the most basic atom in each of the following species. (3pts)

CH,OH
OCHs

HO NH,
OH (b)
HzN\/\Q H(I’\\l \

CN (c) N / N

(@)
HoN
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12) Give reagents for the following transformations. (4x3=12pts)

0
H
CH,
N

\
CH,

OH 0 8]
— H - CHg
CH3 CH3 CH3
0] o 0
o)
OH
CH,
O

13) Name two of the following compounds in [IUPAC form (6pts).
o)
/”\ JJ\/ N \/\"/ H
0 0
@)
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14) Draw in line angle (stick figure) form, two of the following named molecules. (6pts)

2-Bromo-3-hydroxybutanoic acid lactone N, N-Diethylpropanamide

2-Bromopropanoyl Bromide

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

@ ©
H E X E
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***Bonus question*** (up to 3 points)

Draw the structure of Pyridine (CsHsN), and using the Polygon Rule, justify
that it has an aromatic 7 system.
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hycrogen hefum
1 2
H He
10079 40026
ithium bentium boron caton nitragen oxygen Tuoring naon
3 4 5 6 7 8 9 10
Li | Be B|C|N|O|F|Ne
6941 90122 10811 12011 14007 15999 18.998 20.160
sodium | magnasum atumetium sicon phosphorus Sutur chiloring ogon
" 12 13 14 15 16 17 18
Na | Mg AlL|Si| P | S |[Cl]Ar
229% 24.305 26582 28.086 30974 32.065 35453 39948
polassium caldum scandem Btanum [ O tron cobatt nickel copper Inc gaitum germanum arsenic salenium troming krypion
19 20 21 22 23 24 25 26 27 28 29 36 31 32 33 34 35 36
K |Ca Sc|{Ti|V|CriMn|Fe|Co|Ni|[Cu|Zn|Ga|Ge|As|Se| Br| Kr
39098 40078 44.956 47.867 $0.942 51.996 54038 | 85845 58933 58,693 63846 £5.39 69723 726% 74.922 78.96 79904 83.80
nebidam skontum yitrim My t it rhodam P siver cadmiun indum Bn wodine xenon
37 38 39 40 a1 42 43 44 45 46 47 48 49 50 51 62 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 91.224 $2.906 95.84 {981 101.07 102.91 106 42 107.87 1124 114 92 118.71 121,76 127.60 126.90 131.29
coesium batiumn tungsten menum osmism noum platinum ool mercury maltem exd poloni! ot radon
55 56 57-70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Ba| ¥ |[LUu|Hf | Ta| W |Re|Os| Ir | Pt |AulHg| Tl |Pb| Bi | Po| At | Rn
132.91 13733 174.97 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 20059 204.38 207.2 20898 209 2104 [2rn |
trancim radium dium i g hassh e ununnilium { wnunenym | ununbéum ungnguadiem
87 88 89-102 103 104 105 106 107 108 109 110 11 112 114
Fr|Ra|**| Lr | Rf | Db| Sg | Bh| Hs | Mt |JUun/Uuu c:_o_ c:o__
rz£] 228 1262 [2619] 262} [268] [264] 1269 1268 224 1213 R
anthanum cenum ¥ [: 1l 0 gadotnium | tesbum | dyspeosium|  helmium erbium thuturn yherbium
*Lanthanide 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
138.91 140.12 140.91 144.24 1149 150.36 151.96 157.2% 158.93 162.50 164.93 167.26 16893 173.04
octnium morum | p cutium borkefum | caifomiem | einsteintum | fermium
x* 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
(2271} 232.04 231.04 238.03 1237 1234 1243 12471 [247) 2511 [252) 2571 12581 (259
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Spring 2018 Organic I1 Final Exam 100pts (graded as 150pts)
Name: HYAM DUV

Ifyou do not want your graded exam placed in the box outside my office, then please check
here OJ

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

9 O. 0O fl\llR HO><OH
R-C~ci R><R RjC“R R” "R
fried Choals Gl atl ining Cetve hydet,
2 o
-Gy X R-O-R

.
_®NR4 R—-C=N R%N

Tol \ : 7N
o U“aL MO U, Ntale Viegonivm
(;C t,'t‘\/() - CClti S

2) Put a cross through the molecule (above) that is unstable above room temperature and
will liberate nitrogen gas. (1pt)

3) Define the following terms (5x2=10pts)
(a) Carboxylic Acid Derivative 2\ {\Ln_‘v\m:\ Qvovp %\:\.\L Con L.;,
\‘*\«‘1@1%&9 “VD a L‘Cuuﬁ.}v-'%jj.m, (.u;uL..

(b) Thermodynamic Control T\ Pk, Q“\‘x\uu\ H\J ah

Solle (i

(¢) Condensation Reaction R Rodd

C.\M Jt‘,r!;‘jj},u CL”A l«.r\b\ JEL L ! C\ MLLJ,\

Ml g gl holacde |
(d) Acyl Group (5 - X . .
?uﬁc L’% - Poenle. Wt Moy & =0 dodla load)

(e) Hammond's Postulate E)r YJ?,lLL\i(Lj wl&;gyé § H\A .\.L\ £
N . 4 N S Ve
Siler in U.NPB?) Wil b Similas i Swdvre .
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4) (1+4=5pts) Provide one of the factors that influence the relative rates of Nucleophilic
Acyl Substitution reactions for carboxylic acid derivatives (e.g. esters are more reactive
than amides).

L{L\Mm 6w rd/, ij

Tig\v\{_”(\k L&\ (AN 4 p 3. S

Draw the mechanism (i.e. curly arrows) for this reaction which occurs under
basic conditions.

'CO excess NaOH (@)
Hzo @
s il S S NS AN
oy
A o '-)k’(
- /
(3¢

5) Write the mechanism (i.e. curly arrows) for the acid catalyzed nucleophilic addition of
walter to acetone (propanone), producing the ketone hydrate. (Spts)

S o R
e,
S
4 "y
AL .

oH el
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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 \’\\'\5354‘\&{_

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.

O

L -

Cj@\& )
&Mf\t& \\,(,(

¢) If the above molecule was hydrolyzed using water, draw the product dicarboxylic acid.
. B
/"( H.©0 /ﬁf c~OH
v x g
O
cCo >
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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 .
Y ? 0
) & 6 C

. i
7z Cl) \\ (I:I) (I?
|
(a) @C—C—OHJ HiC~C~H HsC—C—O-OH
= =
= et O“\"\.
(b) ‘\/\)\ y L N Y
\.\“_HH_-_—._///
o F Br O VR BN
r" \
(c) OH K OH
\ F
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9) Fill in the blanks (cither SM/products) for six of the following reactions. (6x2=12pts)

L,

Ph,_ O

>Q

Ph

N
o=

CH,CHy

1) NaOH

o ©_OCHQCH2CH3
2) CHaCH,CH,l

CL o
HCI N |/ W 5
i [ )
Pl H
mcpba Ph O
Ph’
CHyCH
&,Ch‘g
CHsCI, AlCI, |
CH,4
CH3CO,H, H*
OT
0
heat .O
11(_\:;_“
(”Lh
® ©
1)Zn, HCl N, CI
2) NaNO,, HCI @
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10) Give the products in four of the following transformations. (8pts)

1) NaN; /j
@ . e ey
cl 2) LiAIH4, H,0 N— Ny
W
CHq—c —¢(
Ethanoyl Chloride e
g
Br,, FeBr ¢
LN Br
02N g —
o 0 C
NH,
1) excess CH5-Br
@ A

- ' /;.:/',\//’

2) Ag,0, H,0, heat

. . ()
CO,H 1) Thionyl Chloride H

Q]_._
(€) B
)\ PSS

2) LiAl(OBu);H

11) Circle the most basic atom in each of the following species. (3pts)

CH,OH
(@ OCH;4

@ HO NH,

OH ®) S
HZN\\;@/ H{i__\
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12) Give reagents for the following transformations. (4x3=12pts)

o)
H
CHj
N
\
CHs
O % 4
e
() Ut H
o oL, ¢ oo
KO H @iOo® CHs
CHs CHy G’)H\,(r;}.+ CHs
0 0 0

Aj-};){w HLU%-)

OH
CH,

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

O O \ O & \ L H
3 :
Ao S N
?mvmlc. Ethosic E&L‘nk-'l*l’laﬁnL Ruk-2-
M‘\ e Pupanoaty
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o 5 N\ 4
w/ﬁot{ - L/}\ | _,llli/

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

2-Bromo-3-hydroxybutanoic acid lactone N, N-Diethylpropanamide

-
! %

0

P)r

3
L
2-Bromopropanoyl Bromide

’ O
Ko,
Br

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

® O
2 E X =
- H-X
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***Bonus question™** (up to 3 points)

Draw the structure of Pyridine (CsHsN), and using the Polygon Rule, justify
that it has an aromatic 7 system.

——

2= : Closed &"{\Ll_&f\(&l S‘Q\t -‘

\ St g "
\ a i]-L OATOGCMk T o gbeons
'H/ I'HL 4 Yo T Moy = ARorATic
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