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E 1. Indicate the 'major product. | | ' -' -

1. CH,CH,COCY, AlCk
B

2. H,NNH,. HO', A

c") . N-NH, H-N-NH,
| | P
2 PhCCH,CH; b. PhCH,CH,Ph c. PhCCH,CH; d.PhCH=CHCH; ({ e.]}

E f] 2. Indicate the major product.
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Ph Ph X ;
(. PhCH,C(CH,); ({ b. @ 3Ci,CH2CH3 ¢. (CH,),CHCHCH; d. (CH;),CHCH,CH,Ph
e. None of the above . CH; '

A 3. Which of the following statements about the n-molecular orbital description of ground-state
cyclobutadiene is not correct? |

- Cy_plobutadiene has a single bonding n-molecular orbital

liene-has-one-electron in an anti-bonding 7-mols

[}\ —a. Cyclobutadiene has two electrons in nonbonding n-molecular orbitals.
: é A

JUT C
HICTdI O aatic -
d. Cyclobutadiene has two degenerate nonbonding n-molecular orbitals x_.,\ %
A~ Cyclobutadiene has no electrons in anti-bonding molecular orbitals. g \ \

D 4. Rank the following molecules in order of degxegghlg%stabiliw, from most stable to least. Assume all
structures are planar. Hint: Think of fufan. % . ‘
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— % . Indicate the major product.

O | . 13
>_’ LO\QW Brz(l equiv) 0 _ | o r
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O
|, CH;CH,CCl, AICL; 2. SO4, H,SO, 3. Zn(Hg), HCI, A
C 9. Starting from benzene the best way to make m-chloroaniline is
| “Br1-HNOF/HZS0Z 2. SWHCI 3.HO' 4. Ch/Al 3

03/H2804 2. Clp/AICI3 3.Sn/HCl 4. HO  D. 1. Clp/AICI3 2. NH3

E. 1. Ch/AICI3 2. HNO3/HySO4 3. SwHCI 4. HO
P _

Q \10- Starting from benzene the best way to make m-dibromobenzene is:

a. 1. Hy504, HNO; 2. Sn/HCI;, NaNO32/HC, 0°C 3. H3P02 4, FeBr;, excess Br,

Q . H,504, HNO; 2. Sn/HCl; NaNO/HCI, 0°C 3. FeBr;, excess Br, 4. H3PO»

C. FeBr;, excess Br,
d. 1.H;SO, HNO; 2. Sn/HCl; NaNO7/HCI, 0°C 3. FeBr;, excess Br,

e. 1. H2804, HNO; 2. Stw/HCI; NaNO»/HCl, 0°C 3. H3PO> 4. CuBr

% 11. Rank the following compounds in expected order of decreasing basicity, from most basic to least.




Provide the JIUPAC name for the following;:

( 12. N % - 13. o
W NO, a. 4- carboxoheptane '
/-\ { b.Jpropy! butanoate Q

b. m-bromo-o-nitrotoluene £ b.)

-bromo-2-nitrotoluene N S % \Zbutyl butanoate )

2 -nitro-5-bromotoluene P | d. butyl propanoate "
e. 3-bromo-6-nitrotoluene \'J% e. propyl propanoate !

}\Q(O Br _
v

C . %,/\0(13 154 15.
W
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Q 2, pyridin@ SH
.. NH b.ypyrimidin N
D, Denzene AL NOX 3t | C p;m:e]idiﬂe o |
(, 'Phenylcyc10hexanecarboxam1de ' @ d-—pyrrete- \ / |
| lhenzepeeatroviXx C e Eaj,’i;ﬂle N
€. N—benzylcyclohexanecarboxamlde ) Q \5(‘ RY
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. iC
Q ole (methoxybenzene) undergoes nitration?

@ OCH; C. S | e. None of the above.
H L Al are valid contributors.




— _ @lf you treat the product of the prior reaction with a large excess of lithium aluminum hydride followe -
H,O", what is the product? Use the same answer choices as provided in the prior question. z

21. The following reaction produces which products?

O
18 H*
Ph OH + Hs
2 /U\ 18 b. /IL q. C /“\
+ H-0O 18 + HmO + H,¥
Ph OCHjs : Ph OCH; : Ph

‘,..-n 22 Which is a valid method of making methyl benzenecarboxylate (common name, methyl(genzoate) fn !
benzene? | |

. 1. CH,CL, AICl; 2. KMnOy4, A 3. H 4.S0Cl, 5.CH;0H |
. 1.B

I, FBBI’3 2. Mg, Etgo 3. COZ 4, H+ J. SOC]Z 6. CH3OH
1. CH3C1, AlCl; 2. NﬁszgO'?, A, H+ 3. PC13 4, CH3OH .
1. Bry, FeBr; 2. Mg, Et,0 3.CO, 4. H", xs CH;OH '{:j\}

of the ﬂbQVE C/ - O

Jaicin, a major component of hot peppers, contains which functional group(s)?

- FoSte . anhydride . ybemiacetal . \
: “Wore than one of the above HOO\ | g

t,

E 24 Provide the [IUPAC name for the following.

5-chloro-3,5-dimethyl-2-pentanone

Qj 55 Which is the best method for the following transformation?

WaCN, HCI 2. Hp, Pt
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D 26. Which is the best method for the following transformation?

i
79 HO

Q HO(CHz)ZOH H' 2 CH3(CH2)3MgBr 3. H;0'

507 (CHz)svigBr 4 H;0

“"ﬁ "HO(CH,),0H, H' 2. NaBH, 3. H;0" 4. CHy(
“e. None of the above are valid syntheses

E 27. Hydrolysis of the following produces what?
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C 28. Indicate the major product.
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% 30. Compound A jeacts with sodium borohydride fo}llowed by acidification to generate alcohol, B.

B reacts with propanoyl chloride to form product C, CsH,0,, with the following 'H NMR spectrum.
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5 4 butanal _ e. 2-butafione
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