Organic Chemistry T Lecture Fall 2016 12/5Monday ~ Final Exam Dr. Hahn Exam #

Name {CJ’/’?A/ (print) Name (sign)

4
Please show work for partial credit and full eredit on the Long Answers and in some of the Short Answer Questions.

Multiple choice questions have no partial credit.  Please write anything you want graded legibly. If you run out of space,
please continue on the empty back Ppages but clearly label where the remaining answer can be found. (If I can't find your

answer or cannof read it, I obviously cannot grade ). Reurn your entire exam including the seriodic table. {Please

count your exam pages and make sure there are [2. real pages + periodic table )

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2 pts
each, 24 pts total)

1) In which of the following mechanisms (5N1, SNZ, E1, E2) are alkenes the major reaction products? 1) 6
A) El only
B) SN2 only
C) SN1 only
D) E2 only
@both E1 and E2

=

2) A mixture of equal amounts of two enantiomers . 2)
A} is called a racemic mixture
B) is optically inactive

C) implies that the enantiomers are meso forms

((Dyboth A and B
E} none of the above

3} The atormic number of boron is 5. The correct electronic configuration of boron is:

"\I
A) 2522p3 B) 1522p3 C) 152253 D) 152252351 @) 1522522pt
4} Which of the following additions to alkenes occur(s) specifically in an anti fashion? 4) O
A) hydroboration-oxidation BY addition of Hp
Q) addition of H2O in dilute acid @ addition of Bro
5) The carbon-carbon triple bond of an alkyne is composed of . 5) 5
A) two o bonds and one 7 bond @ one o bond and two n bonds
C) three o bonds D) three = bonds

6) The elecironegativity of elements on the periodic table increases going (_’ ? a column and to 6) D
the ¥ {Q’ﬁ_}' ineach row. (hint: where is B :
A) down; right B) up; left C) down; left D) ip; right
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=
7) How many enantiomers are there of the molecule shown below? 7) &
oM o irlihgfonin
T kil faolomg.,

H————0H

H——F——0H

CH,0H

A)3 B) 6 Q)0 D)2 @)1

8) Rank the following carbocations in order of stability. (The most stable is first.) 8) D
o & 0 ;

i il i

AYI>T>TI B) I >1>1I C) I>H>II @I>IH>H

9) Which of the following intermediates is thou
hydrated in the presence of acid?
A) carbene
B) alkyne
C) carbanion
D) free radical
@ carbocation

7°20° 5,0

ght to occur in the mechanism by which alkenes are 9 g

10) Which of the following mechanisms (SN, SN2, E1, E2) feature(s) a carbocation intermediate? 10) §
A) El only — -

B) 5N1 only
C) SN2 only

E2 only
both SN1 and E1

11) Which of the following improperly describes the physical properties of an alkyne? 11) _
A) relatively nonpolar T

B) boiling point nearly the same as an
O) nearly insoluble in water ¥~
Dhinsoluble in most organic solvents [~

=

alkane with similar carbon skeleton T

12) Which of the following molecules contains a dolar covalent bond? 12) (\
A)Hop B) NaCl Cy CHl D) He E) Fo

i Fh
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PartII: Short Answers (56 pis)

A Nomenclature: (6 pts total, 2 pts each )

L. Given the structural formula shown below, give the TUPAC name of the molecule,

A L - p {/Z«J;/CM 7,
é@é}éﬂj&ﬁb N O~enroi

o

CHCIHCHCHy-CHy G

b. name G ‘g “ N ﬁﬂ(,‘ﬂ,@—- QQM/ "‘ S\ "“é’,),\w — 5"" W
£ F

L 74
CHiC=C-CHy s _H ‘ -
H>J f< Hy-CH-CH,~CH &QC = Lo ~ /,’34%
S R ‘

Given the following TUPAC name, draw a
acceptable, condensed structure, Le
don't forget to show the hydrogens

structural formula of the molecule (skeletal formula
wis Dot structure acceptable, molecular formula not acceptable -
in your formula unless you are using the skeletal structure., )

1-chloro—3,3,4,7—tetramethy] nonane
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B. Short Answer Part of Short Answer (30 pts)

1. For the following skeletal molecular formula draw a Lewis Dot structure. (4 pts)
—

] / (/(4}

2 iven the followi i 1 ing i thesjis wi d onl letter.
Given the following energy diagram, label by filling in allj—_r____‘___‘ parenthesjs with one and only one letter
(A) reactant (B) product  (C)label transition states with C (D)label intermediates as D

{6 pts total, 2 pts each) -)
C

reaction coordinate
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3 Isomers (8 pts total, 2 pts each)

(1)  Original molecule (a) (b).Enantiomer of original (a) (c).diastercomer of the oﬂginal,(@)_“_ i
N 2 pts) @ pts) [ Adiv
o | o -
Cl— 1 __H fte—— (4 T ——
HO—| __ §H =04

Br T 0

L+ b

S — 1
o

(2) Draw ONE constitutional isomer of the molecule shown below, (2 pts)

b

s
)

Draw the most stable Newman Projection formula for the molecule shown below. Draw the

Newman Projection formula between carbon 2 and carbon 3 with carbon 3 drawn in front. Please note the
eye (shown in the normal organic chemist’s notation). (2 pts)

5 ¢’

- i
H Hj
4.-? CHreHr{:l‘*—x ?T’—{Hs
H

H

The most stable form Newman
Fall 2016 Final Exam 12/5 M 5
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pts this letter)

5. The following shows a reaction for the

carbocation which leads to the product.

small base
normal conditions

(a) Given the following elimination reaction, circle the letter of the exp

ected product. (6 pts total, 4

e

</H
- H
NGE

CH;,

>;=

CHs

©

CHs
b H
® CH3LT—A={
H

fﬂ“wm‘_ﬁ""’-‘——.‘
(b) What is the name of the product ? (Zaitsev product)lor (Hoffmann product) ] (circle one) (2 pts)

addition of H Cl to an alkene, draw the Markovnikov's
(6 pts)

Markovnikoy carbocation intermediate

Organic Chemistry | Lecture Dr. Hahn
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C. Reactions: Circle 10 of the following reactions S you want graded. (2 pts each, 20 pts total) If you
do not circle, I will just grade the first 10 reactions.

e
(1) CH}'—CH;-_CH::-C}E hy \ /\\/ ‘f“ yd (\\,/

{give all possible monohalogenation products)
Ay

‘._m‘-mw"f—-—'”“-—\-m_"ﬁ_f‘%%

_‘-—"—-\,\‘*—_ e T
H
(2)CH3 e HCl > (Ju} \( ‘“-—L/:-* &
CH g / o
o= Cy o4 it I
/M .
’ , Cu 7
cm W 7
3) }P>C=C<}CIH BH;: THF, H;O., OI;I' l; )/C; "//C LT U

TRE NI W b

e

B S S
+ e
H .
(4) I}/C=C<{ Cl, L,):—“*

—_——

(5) } Ha, Pt
\CHa 2

| | —

e ¢
6) C{I s L;> Tk U
e, .
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(7) C<H MCPBA_ CH}> (—/_-_\{, [

H
Ly
T T
T Ol
( . .
- =0 o=y,
(8) >:} g, MO, hot ‘ /
) 3 (> P )
U e T T
T U
MMMMMMMM N “’ /
g —
(9) CH+CH~C=GCH; Hp, Pd | S
e W
(10) CHyC=C-CH; Lindlar’s catalﬂ =C_ (L {z
S Coy -
e _ /L Ll} : i /(/yg
\C___ \
(11) CHs€=CCH; HCI(1* mole) / HCLE™ mole) 1% g \ [
U»}

t// \L‘L '}\__@Uv* b

(12) H-C=CG-CH; Hz0, HgsO,, fh ;C/ ({’ e C {/«jf }
H,S0. ‘
_mso. w<"/
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Fall 2016 Final Fxam 12/5m



o U

. ""\k

(13) & /(a) CHs CH, Mg Br, THF
Cily; v 017 (b) H:0*

" (“U} /\\"U&C/U;

LF},«, S
— T T ’C}/U
(?IlsCE{ngzCZHg M’ ¢ \},](“\h, C‘/ u
S
va o

(15) CH:Cl + Mg = C W hfg‘ (A

WW
\.«/‘-_——_—’
(16)

(CHs:CuLi CH:CH;CH;By C \;l} Cd b%}

et e
et

H ﬁ
(17) CHsCHrX——0O—H NayCr0;

.
(18) CH3—~(I§I~0—H PCC C[J} T
CH;

—
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(L

(19) CHs CHz%@OH_——p C (J ) C UL — (— () T)

-

_J,/"-—._.,m
(20) =N
CH; —O—Ts
21 CH—0O-—H PCl;
————
Qrganic Chemistry | Lecture Dr. Hahn
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Part1II: ~ Long Answers (20 pts)

1. (a) Give the reaction mechanism of the following reaction assuming Sn1 (sabstitution nucleophilic

unimolecalar) mechanism. Must show all steps stepwise.  Just showing the infermediate is NOT a
MECHANISM. ( 10 pts total, 6 pts for (a) )

H CH b+ C[’ W L
[

Crir— g wr CUy—¢ — (=W
| . Pav j
Cut, [ 0

K Shf¢ — —
\% \Z Cih — \ \
@l 6/ b G
C W /L\M \ — — CL}}““’Q% C~—{t

- L C%
1 , ! L i A —|
k- zi'( > Cufcr‘* Gl
A\
(c) The molecule has a chiral center at the carbon attached to the OH. Tfthe starting molecule was R

duct ? © :
procuct lF f\.,-O V: MVW%}
[(R)or (S) 0] (circle one) (2 pts)
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Given the following reactant give the reaction mechanism. (10 pts this question)

7\

~\ U‘
NS /U N
AN \ /A )
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