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Multiple Cheice (Choose the one best answer for each of the following. Using a #2 pencil, record this
answer on the scantron provided.) c.:,;‘? / / A U, J N g»« i‘lf /m?
& )

L A molecule has the chermical formula C N,/I(ﬁ How many degrees of unsaturation m thig
molecule?
A. three B, five (C/.,z seven

D. one E. two

2. Caleulate the number of degrees of unsaturation in the molecule C,HIN. Rased on this number.

which of the following combination CAN be present in C,H;N? i
( Y s ?'fa #l
#double bonds #uiplebonds  #rines £ o
A 2 i 0 7 pu=ll-5"(, 7
B ! 1 2 5 = (.) ),
C, 3 0 i 4 A -
@) 2 0 L3

E. 0 1 0 ;)\

3. Cis/trans isomers are possible for which of the following? —

H . e
T M 1-methylcyclopentene @/) 3-heptene C. provene f,,;‘;_"\\
P ‘ 3-ethyl-2-pentene E. all of the above.
4. Which of the followipg is a Z-isomer? L\_

oyl

7l

ol @ bow e @t a e §

) il B. C. Nae
c: C c~—-—-c : c==C
~ / N / AN / AN
CH5 CH(CH3)o CHg(ﬁ} CH,CH, H@-; CH,CHsCl
ci e/ ’
; (<C E. Both Band C.
CHy

5{/}«0/% 5/5“1 /”L ﬂ

Which of the following CH;, alkents is ihe mos e g I%raw structures 1o dec1dc,
@ 2,3-dimethyi-2-butene B. cis-3-hexene  C. 2-ethyl-1-butene

D I-hexene E. All are equally stable since all have the

same chemical formula.
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b Which one of the following reagents add 10 alkenes by syn-stereochemistry ONLY?
- _‘\i-.
A. H.O/H-80, yﬁ ¢ an 63 / [1] BH in THF 2&;‘;‘!& C. Br, in CH.CL
. U{{%‘ < [21H.0,, OFF i
2 D. [ He(OAc),, H.O, THF E. HBr in ether
[2] NaBHy g0 # 5 ?’ i1 n Lé?
7. Consider the three reactions shown below. Which get of reagents was used to carry out cach
reaction? :
OH | : f
i~ Dby
9 {only product)
L T fnduc }
Iy }{ THF €
: 1 Hi JAS by
HI. m«-w——b» {only product) /v'm} /(, S //’Z)é/\f,
%ﬁ(&z’fc i
Rxn: | o HI
A [1] BH; in THF [17 Hg ﬁfcia H.O, THF H,OMH,50
[2] H,0,, OH [ANaBH,
B. [1] He(QATY,, H.O, THF H,O/H.50, [1] BH; m THF
[2]MaBH, [2] HO, OH
Q} [1] BH, in THF H.O/HLSO, [1] He(OAC),, HL.O. THE
’ [2] Hy0O,, OH [2] NaBH,
D, H.OAES0, [1] BH; in THF [1] Hg{ OAC).. H,0, THP
[2] H,0,, OH {21 NaBH,
E. 1] Hg(OAey, H.O, THF [171BH; n THF H-O/H-50,
[2] NaFH, [2} H,O,, O
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8. Which of the following stereoisomer products will be formed 1n the reaction shown below?
H
Bt %} / Br
C——C
o= / H
Br II Et

W

/ E

put 7

Al Tand 11 st C. [Tand IV

/é) ] Il only (I and IV are identical) E. L L IH, and TV
9. Which of the following bases will cause an E2 reaction to proceed the slowest? k’j ]Z W ’Z é/ X ](/j
W‘} 28
A NaCN (pK, =9.1) éi Nal (pK., = -10.0) C.  NaOCH,(pK, = 15.5) /%/f et
, ke St
D. NaNH, (pK 4 = 36) 4 EZ reaction I‘dti? is mdepcndent of base strength. /’ ﬁ & = /

T a/w i

W 1-hexanol

Which iz%?he following compounds has the hi e%t bo}) )Z!f ﬁ “ / iy $0 wel 1’ ZW“
0 7\
D. 2,2-dimethiy —l—bu‘{<1n()}¢M»f 7

j A Gl"/jéjfu {,/}f" 6@/,% g{ t,&‘f?é?
J-bondls

'lheptmc frala f B 1-pr0p0\ypmpane heptane 2 J

ij‘ Pt
What are the two most ;b kel} mccham%ms for':‘fhe foﬂo /ng, reaction? /u J{} ﬁZ [ (01 j
T o o7 8 e By

todocycyclopentane o

o /mﬁ f2/er
\JQ 2 ¢ A ELSQ 6 L T C. E2S]

J!, 24

D E1/8,.1 E. Sul/8n2

t@ / (,/@(j ?L

12. Which of the following statements pertaining to an E1 eiimiWorreat‘P 7/ /{@ 7 au
14

.
) /»/r\ @ Base strength has no affect on the rate of an E1 mechanism. 77 {f¢~ / redlve o, W

t
B, The leaving group and -hydrogen need to be antl-per !p]dndl for ehrmndtlon to océjy\ﬁ /iu,
C. The reaction mechanism involives one stcp ) s P -
D The major product is usually the anti-Zeitsev pr oduct fq gL ﬁ‘i v ﬂru ai’lffifd—

E None of the above are correct,
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LM D= “”/
Last L_«ME ! First ,/:"/ » “{:M"/Ml ?Li} rf}”Q N‘\?

[n a mass spectrum of sec-butyleyelopentane, the molecular fon pea[zshou]d apphai at an ny'z
value of:

A 96 B. 124 C. 118

D, 117 @\) 126

A mass spectrum displays a molecular ion peak at m/z=106 and a peak of one-third the intensity
at m/z = 108, This mass spectral data indicates the presence of which of the following elementy?

A, sulfur B. bromine C. nitroger:
D. helium @ chlorine
The mass spectrometer detector detects only.....
A radical species B. photons of light @ charged species

D. proton absorptions E. molecules with an even number of ¢-,
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Partial Credit (Fill out the remaining questions on the exam itself. Show all work. provide complete
explanations. and circle the answer(s) to be graded.) C)

1o. (iive a structure (line or structural) I‘Xi?f{ ﬁ{ the following compounds. Show ClS/tl?S ¥i7. 0
(4) or R/S stercochemistry (3-D directio fgy) )&1&5 : Appropriate. P ).;«a/_ ri’ bl
//‘\ZN\,/ -y o~

) I A .
P 1 siely ‘ / s 0 L‘J
A, N-4-bromo-2,2- dlmathjyl 3-hexene e B hutyl ethy c{hm & ;;m hﬂ

,,,,,,,,, N
"""" b i b ) or
I ' (-

,:;‘:Z:’.‘/ & o H} \g’ Zw»i;\ C { 3' -Q(’%

( N N P Y —_—
A S
i, a-butdncdlol P chm_%ﬁéé:m%»ﬂ/ . D 2_3-epoxypentane
e { % “'",;M«- B e

//\ / o (f;f"(‘li “‘“’(‘é_ﬁ ww'gﬁ{\\) L( //\3/"\\ o ﬁ/é\i”‘i%’“f
(;W i KR

17, nve'a (,(}m:(,t IUPAC nafne for each of the followmg structures. Indicate cis/irans or Ri}; A }
& /

(6)
Q } g!w fra Hff }
jwf\g;(e%ﬁ@f

& /{} J
[UPAC Eﬁ?? {ﬂ//w/{ !"”figf‘%ﬁ"&
el

J

et sy S N
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18. Circle which one of each of the following pairs will give a higher yield of elimination product
{4) relative to substitution product.
oy f-*"’“"":/‘Mwum.HwH*wwwk\
. A bromocyclehexane + NaOCH; Vs, bromocyclohexane + NaOCH;
%/}/ aéﬁ run at T=50°C) e (run at I 25° (‘)
bl ; ) e T e
B. (CH:.CHCHCHpL + NaOCH; | vs. ( H,LCHC H(l)( H. + NaOC f\?\ H ,,ﬁ
Y L o l,f 2% 4 I e
. e S halbf Ly CH.Tr 1 MaSCT A=
¢ C. CH,CH:Br + NaS(_ HQ s \;\s} ﬁjfabéf‘ (CH, )( CH,Br + NaSCH; - / ( ( "(fg___
e ) J ifpl i
//L\/ - D. C’Zﬁié}o -3-methytbutane + KOC(CI), V> 2-chlorg-3-methyibutane + KOCH, UJ 'T\
F e - . )
w319, There are two potential routes to prepare the ether. metheXycyclohexane Via a Williamsen W

4 synthesis. Show both potential routes and indicate the preferred route. Give an explanation f(n vl {,lg
vour choice of preferred route. Potential reagents for use are: ¢cyclohexanol, bromocyclohexane. Jl i ﬁﬁ

cyclohexane, methanol liromomctha e, methane, and //s
Wit m&w ‘?J*Hmr-? L’j(&"i all hu-r ¢ @ (Nﬁ BT Ty )877‘;/) g

: - VA O H CLIneH

P YO ﬂ o + %w sf—]ﬁ%ﬁ» o Y U ey

y N )j;f') % ::‘*..'Z ; i &

@ ﬁ Tou /F/Sfﬂ <../ ,,,,,,,,,, /ﬁ” g g“}f 1Nl
e | t ("J(WM )/7 Uy LYo~

(e =

x mcﬁgw S b ,m f e G

20. Give structural formulas for ALL possible chmmamﬁ,ﬁwpz ucts* (Z eitsev, anti-Zeitsev, cis/trans,
(5 ete.) for the following reactions. C ‘m:ie the ma] or elﬂmmtlon product

7 a‘u Iz

M;;, or Q Jmmmlwfz
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21 Predict major organic product(s) for B and C. and show detailed step-by-step mechanisms for

{18)  obtaining the produci(s} m A-C. Give as much information as possible and be sure to show
movement of electrons using curved arrows, positive or negative formal charges, intermediates.
ete. For any E2 mechanisms, show the transition state species. Don’t skip any steps in the
mechanism.
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22 (rive the major organic product{s) for each of the following reactions. If applicable. show the cis/trans or
{14) R/S nature. Show entiomeric sets, Zeifsev/antiZeitsev products, and products due to carbocation

rearrangemernt and non- rc,drmngc,ment For Lonsntummal 1somer products circle the ma) or product. ‘!F i?
LLJ@ Dy
ME. i
{f fx«‘**“!ﬁ C (,j W%L/m.ﬂiéj«
7 /)f Me,;“é

A
A€ f/f
oirth ok
otch

[1] NaQCH,CH,

|
Ok jpe—C -t CHop )

_ Mi :,;wm -

{{ f}u{ iﬂﬂ,’”

HBr

[1] TsClpyridine
————e— 3
[21 I\Ja( N

D
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Jaf 5’”’
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