Summer 19 Organic II Final Exam 100pts (graded as 150pts)

Name

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

— ® RO. _OR
R-C=N R—-N=N
R><R
Ol O\ R~c~H R*(l?—NHz
1]
R><R

R~n-O~n-R ®
% (k. W NR,
O O o’ -0

2) Circle the molecule (above) whose name means “without water”. (1pt)

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

(a) Organometallic reagent
(b) Symmetrical ether
(c) Meta director

(d) Nitrogen inversion
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4) (1+4=5pts) The following compound was produced in a [4+2] cycloaddition (Diels-
Alder) reaction:
CO,H

“/CF4

a) How many carbon atoms are in this product?

b) Draw the diene and dienophile which would react together to give this product.

5) (3+1=4pts) i) Draw in the curly arrows to show the formation of these 1,2- and 1,4-
addition products.

Br-Br ©) S )
Br Br
S)
:Br
Br Br
Kv ,/\)
BI‘ Br

ii) Indicate which product is the kineric product.
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6) Writc the mechanism (i.e. curly arrows) for the rcaction of a PRIMARY AMINE with
an ACID CHLORIDE to generate an AMIDE and HCI. (5pts)

7) 1) Write the mechanism (i.e. curly arrows) for the recaction of a ketone with a Grignard
rcagent that upon treatment with acidic water produccs a tertiary alcohol. (4+1=5pts)

ii) What type of reaction (a two word answer) describes the overall transformation of
ketone — tertiary alcohol?
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8) Indicate which of the following molecules are aromatic, non-aromatic or anti-
aromatic. Assume all the molecules are planar. (8pts)

O

9) Circle the strongest acid in the following threesomes. (3pts)

(o]
H
(@) O/L°
CO,H
(b)
NH»
(0]
(c) oH

COH

Cl
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10) Give the products in six of the following reactions, paying attention to
regio/stereochemistry where applicable. (12pts)

heat
@ NC—=—c¢CN
1) NaOH
OH

Y

Y

2) CH3CH,l
O
HNJ\ LiAIH,, H,0O
Benzene S0s, H,504
Ph\ 1) mcpba _
F=Ch2 2) PhMgBr
Ph
3) H;0*
CH,
Brz, FeBr3 N
OH
NO, 1) Zn, HCI -
2) NaNO,, HCI
3) CuCl, HCI
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11) Fill in the gaps (SM/reagents/products) for five of the following transformations.
(5x2=10pts)

1) Mg

(a) O/Bl' :23) COQ+
) H3O .
v :

Al ac,
(© -
o
o
"OH
0

@ O .
e =

NH, 1) excess CH5-Br

® /k/< g
2) Ag,0, H,0, heat
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12) Name twa of the following compounds in IUPAC fonﬁ. (2x3=6pts)
/\N/\

O B8

0 O

A A

13) Fill in the gaps (products or reagents) for five of the following transformations.
(5x2=10pts)

J OH
N

I

CH3 Agzo

CH,
H 1) CHaMgBr
_ o} 2) H;0*
Excess LiAlH,, H0 3) Chromic acid
0
CHs
H
N-CH;
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14) Circle the strongest basc in the following threesomes. (3pts)

(a) NH; H,0 HNO,

; ;
) ) @ Q

H O 0] H 0
© /\([D]/Njo(\ )J\”/\/\ )j\/N\)I\

15) Draw in line angle form (stick figure) two of the following named molecules.
(2x3=6pts)

2-Bromobutanoyl Bromide 3-Hydroxypropanoic acid Lactone

Propancnitrile
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16) Write the mechanism (i.e. curly arrows) for this Electrophilic Aromatic Substitution
(EAS reaction) that produces Nitrobenzene. You do not need to draw all the resonance
structures of the intermediate sigma complex. (4pts)

»

Y

S

***Bonus question™ (up to 3 points)***
Match these named reactions with the functional group they famously producc.

WITTIG

GATTERMANN-KOCH

FISCHER

Alkane
Alkene
Alkyne
Alcohol
Ether
Aldehyde
Ketone
Carboxylic acid
Ester
Amine
Amide
Nitrile
Anhydride
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hycrogen helium
1 2
H He
1.0079 4 0026
thium UQ‘"EE boron carbon ntrogen oxygen Tuortne neon
4 5 3 7 8 9 10
Li | Be B|C|[N|O]|F|Ne
6 941 S22 10.811 12.011 14 007 15999 18998 20.160
sodium magnasum dumnhem SHoon prosphorus Sutur chietne argon
12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |Cl|Ar
i 24.308 26 882 28.066 30974 32.065 15453 39948
potassium cacum scandum stanum vanydum chromium MINgINEso tron cobalt cickel! coppet ne galtiurn oQBn:EE asenic salenum DrOMmine wryplon
19 20 21 22 23 24 25 26 27 28 29 31 32 33 34 35 36
K| Ca Sc|Ti|VI|Cr{Mn|{Fe|Co|Ni|Cu|Zn|Ga|Ge|As| Se | Br| Kr
39048 40.078 44.956 47.867 50.942 51.996 54.938 55.845 $8.933 58.693 63 546 85.39 69.72) 72.61 14 922 78.96 19904 83.80
futidum strontum yttrum 28000Mm r molybdenumt teehnetum | futhenum rhodum pafadaum wives cadamium ndum tn odine xenon
38 39 40 M 42 43 44 as 46 a7 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 91.224 92.906 95.94 1984 101.07 10291 106.42 107 .87 112.41 114 82 118.71 121.76 127.60 126.90 131.29
caesium barium utetum o fanlaum tungsten menum osmium ndum platirem Qoid mercury thallam (5] (FL] olon
56 51.70 b 72 73 74 75 76 77 78 79 81 82 83 84 85 86
Cs|Ba| * |[LUu|Hf [ Ta| W |Re|[Os| Ir | Pt |AujHg| Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174 97 178 49 180.95 183.84 186.21 190.23 19222 195.08 186.97 200.59 204.38 207.2 20888 {209 219 2221 |
francium radiumn stondiuy ¢ hassium meitnerum | ununnilivm | wynunim | utunbium
8¢ | 89102 | 103 104 105 106 107 108 109 110 111 112 114
Fr | Ra|**| Lr | Rf |[Db| Sg| Bh| Hs | Mt c::c::_c:_o ME
[223% I 1262 {261} {262} 1269 [264] 269, [} 1211) 21N
et | s 5 €0 61 62 63 84 g5 g6 | 67 ‘@ | "o | "
*| anthanide series
La|Ce| Pr|Nd|Pm|{Sm|Eu|Gd|Tb|Dy|Ho| Er |Tm| Yb
13891 140.12 140.91 144.24 1143 150.36 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04
actnium momm T A curium borkolum | castomeim | einstantum femum  fmondceviiny  nobehum
* % pctinide series 89 90 91 92 93 94 95 96 97 99 160 101 102
Ac|Th|{Pa| U |Np|Pu|Am|Cm|Bk| Cf| Es|Fm|Md| No
redil 232.04 231.04 231803 23n [244] 243 12471 [247] j251 {252 [257 {2561 12594
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Summer 19 Organic Il Final Exam 100pts (graded as 150pts)
Name - B

1) Identify the class of compounds cach of the following molecules belongs to. (10pts)

R-C=N R—%EN P-4
N Lt‘t{( ‘ﬁi&,f\'\ur\&k VO p‘ Qb‘&

11

0 @)
e O(J,gj{-&k\ H\&y—\\&u HM;(L\}

O ®
O/C‘:O ;\ /; 5 Lk
\eha -ath(
L&Llcc,u\»z. 5‘?}/\ N‘\Mr\ J
\w

5 4 Cel lur\
2) Circle the molecule (above) whose name means “without water™. (1pt)

-

3) Explain the following terms. (4x2= 8pts)
(a) Organometallic reagent

B St Wit & Coren - ekl Guelank Lo

(b) Symmetrical ether
Py adun: B ol

(c) Meta director .
 gdochot Wb diraks Ha dobopale wdo (13) in
O EAS (QC\L&G\_

(d) Nitrogen inversion

o _— 0 = 9 3 1
W tdvbabiades h o MV fom ¥ > — S
Tk G @M o el amune . |
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4) (14+4=5pts) The following compound was produced in a [4+2] cycloaddition (Diels-
Alder) reaction:

CO,H

“"GF;

a) How many carbon atoms are in this product? X

b) Draw the diene and dienophile which would react together to give this product.

4 HO L

\Q‘ l (H

5) (3+1=4pts) i) Draw in the curly arrows to show the formation of these 1.2- and 1.4-
addition products.

“\Br_/)} ® 2
g—»[ (’Q\‘/\/q———» (0’&]

ii) Indicate which product is the kinetic product.
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6) Write the mechanism (i.e. curly arrows) for the reaction of a PRIMARY AMINE with
an ACID CHLORIDE to generate an AMIDE and HCI. (Spts)

¥ a4 i
Q\MN)’{""‘ —> V=R P
i

W u‘;) W {J
. = ® \
-G — o ® Yo
\ \ (o
" R H ®

7) i) Write the mechanism (i.e. curly arrows) for the reaction of a ketone with a Grignard
recagent that upon treatment with acidic water produces a tertiary alcohol. (4+1=5pts)

@) O(‘:“‘\_)Br O
S R
H

i1) What type of reaction (a two word answer) describes the overall transformation of
ketone — tertiary alcohol?

.NN L\R:g\x;\;:u A&ét\\](.‘\u(\
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8) Indicate which of the following molecules are aromatic, non-aromatic or anii-
aromatic. Assume all the molecules are planar. (8pts)

O Cc g G

u-"- 3 Non < Ay Qmm;{;t

C——’\\)'ﬁ“’(’&k& QU W\i\c L\J\J-."\{bkg

CH,

N —H o® |

Q‘\J\"(, Lk QNN‘V\’;;D\&L M" 3 Q'\/It« —
Niovake oo et

9) Circle the strongest acid in the following threesomes. (3pts)

g N 0
H _CH

CO,H

on
G g

CO,H
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10) Give the products in six of the following reactions, paying attention to
regio/stereochemistry where applicable. (12pts)

heat w
@ NC—==—CN - A
a,
1) NaOH =
@OH = {\ o~
2) CH3CHyl
0
JJ\ H- .V"UTLCH )
HN LiAIH4, H,O ‘
= —
e I}
Benzene 205 HpSUg ﬂ
=~ SojH
Ph, 1) mcpba oH
L=CH, 2) PhMgBr P
Ph N J—_]
3) H30 ol 0L
CH, (M1
Brz, FeBr3 _ P —
-
 §r
OH ot
NO, 1y Zn, HCI C\‘
2) NaNO,, HCI T
3) CuCl, HCI -
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11) Fill in the gaps (SM/reagents/products) for five of the following transformations.
(5x2=10pts)

1) Mg CoyH

Br 2) CO, j
) O 3) Hy0" \
)

(O NaNo, , KO

@—NH2 Q) \‘\3 PO2 =

O

O
I —TC _ \Q/
o)
OH
O:OH
Q.
o)

(a
(b

()
Q/J T’\\.K\_\*\'_\ ( Q-LUJ H)

(d) O Wo¥

S
CO, Y, &L AN,
(©) @ ;
NH, 1) excess CH4-Br /\/K

2) Ag,0, Hzo, heat

)
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12) Name two of the following compounds in IUPAC form. (2x3=06pts)

/\N/\

>

N, N -:..L; Q.\. \ c\;\,{\;(\f(

o O
Ao

E”QXO\)\&QT\C«L

?h}%mo@. k’lﬁkmlr_ m\u\.\&r'\&%‘\

13) Fill in the gaps (products or rcagents) for five of the following transformations.

(5x2=10pts)

Excess LiAlH4, H,O

CHQ\“NHL
or H®

e "

OH t

N-CHj
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1) CH3zMgBr
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o
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14) Circle the strongest basc in the following threesomes. (3pts)

.

(a) NH5 H,0 HNO,

i N
(0) @ (b Q

15) Draw in line angle form (stick figure) two of the following named molecules.
(2x3=06pts)

2-Bromobutanoyl Bromide 3-Hydroxypropanoic acid Lactone

i-h:b »)

¥ 5 il al
*/\”(&@( CL]/ @ 35.1\&0‘_‘
B

Propanenitrile

J

-
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16) Write the mechanism (i.e. curly arrows) for this Electrophilic Aromatic Substitution
(EAS reaction) that produces Nitrobenzene. You do not need to draw all the resonance
structures of the intermediate sigma complex. (4pts)

¢ o DY
\O_/N\_ NO,
8-don s
el /
O ,/X

ST
. NG
\ 'y
W ‘"u

***Bonus question™ (up to 3 points)***
Match these named reactions with the functional group they famously produce.

WITTIG — Alkane
S~ Alkene
Alkyne
Alcohol
Ether
GATTERMANN-KOCH ey ] [ 8 il
Ketone
Carboxylic acid
—Ester
" Amine
g Amide
T Nitrile
FISCHER Anhydride
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