Summer 2019 Orgll Exam1  Chapters 14-17 (50 points)

Name:
(1-10) are True/False. (10pts)

1)  “Conjugation” means three or more, consecutive, aligned and
interacting p orbitals.

2)  Aromatic systems show enhanced stability because of their very stable
7 electron arrangement.

3)  Kinetic control means the major product will be the one that is most
stable.

4)  Pyridine is a stronger base than pyrrole.

5)  Inorganic chemistry, Heterocyclic refers to a ring structure with at
least one ring atom other than Carbon.

6) The Woodward-Hoffmann rules describe the allowed and forbidden
HOMO/LUMO interactions which control pericyclic reactions.

7)  [2+2] Pericyclic cycloadditions are thermally forbidden.

8)  The Sulfonic acid group (-SO;H) is a deactivating, meta directing
substituent for EAS reactions.

9)  LUMO means highest occupied molecular orbital.

10)  Cyclohexa-1,3-diene is more stable than cyclohexa-1,4-diene.

11) Draw Ethoxycyclopentane in line angle (stick figure) form. (2pts)
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12) (2+4=6pts) For the following bromination which produces both the 1,2
and 1,4-addition products:

Br Br Q/Br Br\Q/ Br

i) Label the 1,2 and 1,4-addition products.

ii) Provide the mechanism (i.e. draw curly arrows and intermediates).

13) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the species are planar). (9pts)

@ -
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14) Predict the major products in the following reactions (if you believe no
reaction will occur, indicate this!), paying attention to regio/stereo-
chemistry where applicable. (5x2=10pts)

© 1) CH3CH,-Cl, AICI3
2) Br,, FeBrj
Zn(Hg), HCI
-
O:Z ( ) (Clemmensen

Reduction)

o)
AN NaOH, H,0 _
Ph
Q,B, HNO3, H,SO,
CN @) heat

15) (2pts) Name in IUPAC terms the following molecule.

F
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16) Write the mechanism (i.e. curly arrows) for the following generic
Electrophilic Aromatic Substitution. (You do not need to draw all the
resonance structures of the intermediate sigma complex). (4pts)

® Q
E X
H E

17) Provide the reagents to achieve either of the following transformations.
(Zpts)

EITHER

» O T O
OR

Q= Do

OH
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18) (1+1+142=5pts). The following product was produced in a [4+2]
cycloaddition reaction.
0  cxmmssm— A
H
OCHj

o N\

B
a) How many = bonds are in this molecule?

b) What is the functional group at A?
c) What is the functional group at B?

d) If the diene used in this Diels-Alder reaction was buta-1,3-diene, draw the
structure of the dienophile.

**BONUS Points (up to 2 points)**
Diels and Alder won the 1950 Nobel Prize in Chemistry for their pericyclic
cycloaddition reaction. Match (with a line) their first to their last names.

Alisson

Otto

Trent

Virgil Diels
Joel

Andy

Kurt

Jordan

Gini

Fabinho Alder
Sadio

Bobby

Mohamed
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hyxrogen helivm
1 2
H He
1 0079 40026
nium bentium boran carmon fnropen oxygen fuonne neon
3 4 5 [ 7 8 9 10
Li | Be B|C|N]|O{|F]|Ne
€941 80122 10811 12.011 14.007 15999 18 998 20180
sodium magnosum aumntum siicon phosphorus sutyr ctiontne agon
11 12 13 14 15 16 17 18
Na [ Mg Al| Si| P | S |Cl|Ar
22990 24 305 25982 28.086 30974 32065 | 35453 39948
potassium cacum TIANGANSE {ron cobail nickel [ zinc gatum germanum arsenic solonm broming krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
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39058 40078 44.956 47.867 50942 51996 | 54938 $5.845 58933 58.693 631548 €5.39 69.723 72.6% 18922 78.96 79 904 83.60
udidm stontum yitrum 0ty tachatetum | futhenium [T pALddum siNer caamium naum un antmony telunum 0ding xenon
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
| 85448 87.62 £8.906 91.224 22.906 5.4 199 101,07 10291 10642 107 87 11241 11482 118.71 2176 327.60 12690 LR}
&aostum datum tutefarm natnium Lntaum wngsien menym osmum naum platnum [ mrcusy thaltum (= osmuth polontum 3Ly 2000
55 56 57-70 n 72 73 74 75 76 [y 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
132,91 13133 174 87 17849 180 95 183 84 18521 190.23 192.22 195.03 196.97 20059 202.38 207.2 20883 {203 29 29 |
francium radium soadorghum urunnium | wununum | dicnbem ununQuadem!
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Fr|Ra|**| Lr| Rf [ Db|Sg|Bh|Hs | Mt c::_c::c:_u c:n__
2y f 12621 1261] [267) 12661 1268 12690 o] f211) 272 2771 2
et | s e 60 | 61 62 63 g | e |Tee| e | e | e | "o
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La|Ce|Pr|{Nd|Pm|Sm|Eu|Gd|Tb|Dy|Ho| Er [Tm| Yb
13891 14012 14091 144.4 j149 150.36 151.96 157.25 158 93 162 50 16493 161.26 16893 17304
actnhum Sworem | protactnum|]  wanum | neptuniym | oputonim | amencium curum barkeium | catomum i
*« Acetinide series 89 90 1 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
|__z1 22204 2104 22803 N [244) 243 247) Ra7 1251 53 [exy] 253 5a_ |
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Summer 2019 Org Il Exam 1 Chapters 14-17 (50 points)

Name: [L\—Jrlil - (J ( L’\L LFLT‘.)

(1-10) are True/False. (10pts)

1y

3)

4)

S)

6)

7)

8)

9)

10)

“Conjugation” means three or more, consecutive, aligned and /l""
interacting p orbitals.

Aromatic systems show enhanced stability because of their very stable —
n electron arrangement. l

Kinetic control means the major product will be the one that is most
stable. z\$=.
S

Pyridine is a stronger base than pyrrole. R

In organic chemistry, Heterocyclic refers to a ring structure with at ’(
least one ring atom other than Carbon.

The Woodward-Hoffmann rules describe the allowed and forbidden {
HOMO/LUMO interactions which control pericyclic reactions.

[2+2] Pericyclic cycloadditions are thermally forbidden. =\

The Sulfonic acid group (-SO;H) is a deactivating, meta directing T
substituent for EAS reactions.

LUMO means highest occupied molecular orbital. E\\\&

Cyclohexa-1,3-diene is more stable than cyclohexa-1,4-diene.

\

11) Draw Ethoxycyclopentane in line angle (stick figure) form. (2pts)

T
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12) (2+4=06pts) For the following bromination which produces both the 1,2
and 1,4-addition products:

O == O b O
/Q:—//

1) Label the 1,2 and 1 4 addltlon products.

i1) Provide the mechanism (i.e. draw curly arrows and intermediates).

h r’ﬂ e r/’ |

13) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the species are planar). (9pts)

CHj
. |® -
o ¢ g e

Noa N edic Reoteatic Ao ta Ke

0 q Q

%\r\g ![\: J 4 /\\) o

;i;f\
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14) Predict the major products in the following reactions (if you believe no
reaction will occur, indicate this!), paying attention to regio/stereo-
chemistry where applicable. (5x2=10pts) SN Ha

i
CHy CHy

1) CHsCHy-Cl, AlCl; LB L
C Aeiie
2) Bry, FeBrs = . a

B
Zn(Hg), HCI
?_@ (Clemmensen L@
Reduction)
A 5 ey
Ph NaOH, H, - - -
Ph pl, OH
N"’LQ jf":_.._‘\.!
— e / |
@Br HNO3, HpSOs D e Wa
p \J
heat \
CN O ea N - \ waw i]_,ﬂ
= W, - 0
4]

) f X, R?Tf*{ Hw’u\&e\iéu .
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16) Write the mechanism (i.e. curly arrows) for the following generic
Electrophilic Aromatic Substitution. (You do not need to draw all the
resonance structures of the intermediate sigma complex). (4pts)

@ O
E X
QL -
\\ H ) Iﬁ‘”x E

17) Provide the reagents to achieve either of the following transformations.
(2pts)

4-.1\ o l CHa CH.7Y
EITHER 7 \O \ (O Na, Ny, GlyGDH

' Qﬂmd’@ﬂ
O —— (>

S5 QADD (1) NOH
Q= Yo P o
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I8) (1+1+1+42=5pts). The following product was produced in a [4+2]
cycloaddition reaction.

O <_—__‘A
H
OCHs
N

° B

a) How many n bonds are in this molecule? (_’j

b) What is the functional group at A?
ﬁ \-(LL\\p\( LL{

¢) What is the functional group at B?

1\

d) If the diene used in this Diels-Alder reaction was buta-1,3-diene, draw the

structure of the dienophile, %
i \/l L H

I

J

**BONUS Points (up to 2 points)**

Diels and Alder won the 1950 Nobel Prize in Chemistry for their pericyclic

cycloaddition reaction. Match (with a line) their first to their last names.

Alisson
Otto
Trent
Virgil 7 Diels
Joel
Andy
Kurt.

Jordan \

Gini .
Fabinho T Alder
Sadio

Bobby
Mohamed
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