Final Organic Chemn 11 {CHEM 442) Fall 15 12/14/ 15Monday Dr. Hahn MWF12pm Form A Exam¥
Sign Name !/ O A _ Print Name

(9 pt name above print & si g]f{ If 1 can‘t tell who you are from NO NAME above, I have o gé- back to the
exam [aking map and hope that I can read your name on that or | may cnd up with an exam with no identity
permanently), (5 pts scantron name — i you don’t bubble in T get a grade with no name and I have to hold

everyone’s final grades until 1 figure out whose cxam it is, X100 pts, 14 pages + scantron sheet, periodic tabie)

Please show work on all questions for partial credit even on queshions which do not specity. Please write
legibly. ¥ will onlv grade what ¥ can read (obviously). [ am not going to make up an answer for you
based on writing [ can't read.  (use back of exam for seratch paper — If you want me to grade something not
i the space for the answer, clearty specify in writing. Telling me during the cxam where to find the answer
does noi qualify because I wifl just vagucly remember someone telling me something during the exam not
which one ot 250 students told me whal to grade on what pagc.}

Circle answe on this form for backup to the scantron.  There is no partial credit for showing work in the
multple choice.  COLOR FORM

—— Colen

i all questicns on all parts of this exam, R is not equal to hydrogen but is an alkyl, -

L Multiple Choiee (2 pts each, 26 pis) Choose the one best statement in each question.

l. UY spectroscopy measures the energy requircd Lo promote an clectron from the __molecular
othital o the melecular orbita),

(a) lowest occupied, lowest unoccupied 4 L o 2 {HO0mo
(b) Towest oceupicd, highesi unoccupmed
tc} highest occupied, higest unoccupied
d) highest occupied, towest unoceupied
@None of (he above.

z, Choose the best reaction for carboxylic acid and carboxylic acid derjvatives where [ 1isthe
nucleophile part of the carboxyiic acid and carboxylic acid dertvative.
{a) vﬁ 0

R-U~f | + ROHSD> R—E—0OR s alcoholysis

{B) 0 ()
RL-[ ]+ HO-H> R—t-0His hydrolysis

(c) 0 %
LS o R REN-H > R—C~—N-R’ is aminolysis
R! k:\
(d) Q-H

0
R=CrA 1 + LiAlH4 5 R—C—ilis reduction
i

R . -
@/ All of the above reactions work for almost all carboxylic acid derivatives.
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What 1s the major difference between an antigromatic and aromatic compounds.

L]

{a) Aromatic compounds cannot have a charged atom in the struciure.
(b} The structure must be cyclic for aromatic but not antiaromatic compounds.
{c) Antiaromatic compounds have at least a sp® hybridized atom in the ring,
{d) Antiaromatic compounds can assumc a chair ke structure whiie aromatic compounds arc nearly
flat,
@ Only aromatic compounds follow Huckic™s rule,

4. For the elemenl As, circle the one incorrect siatement,

a. The atomic mass iz 75
b.  The number of valence electrons is 5

{c.; The number of eleetrons for & neutral atom is 5
d. The atomic number is 33

5. C1rcle the one statemem below which is InEoect.

a} Inanenergy diagram, a transition statc is in general between either the reactant & product or
botween the reactant and the intermediate.
b} An “Flectrophile” loves electrons while a “Nucieophile” loves nuelei
(¢} In an energy diagram, an intermediate is always at the top ol an encegy hull.
. . e
d) A heterocvlic arrow tooks like Lol s

':x;r_
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&. Which of the following reactions does not show 2 sya product ?

H
a  CHy_ Cib H\c——c(.\

C-- o S CH S N CHs
cHe e, CIh Hs

@3{ CHs~ C=C~—CH;  Nu® /NI H H;
CH; H

C. Clli—C=C—CHs Pt* /CaC0; I-KL H
Gineline 7 ¢/
CH,

H. Pt
0 0
d  CHy  CH, G
Prege + Oy > CHy” / S CH:
CHs CH3 Naa 5053 ({Hs CHs
H:0
7. What type of orbitals do the lone pair clectrons on OXYEEN oScupy i ethanol 7
@ o () sp @ (d)p € o
8 What descriptive term is applied (o the type of diene represented by 1_5-octadiene 2
@}solatcd diene

Conjugated dicne
(¢} Alkvnyl diene /f\/ﬁ\,//”’\/
(d) Cumulated diche
(&)} None of the above
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9 Which of the following are valid ways to make ketonc and aldchydes

Al M
ST ek 0
(a) CH: C=C—H BHyTHF CHs—CH—C- - H
— —
H
(h)  CH;—C—0—H K:CrOg, I CH: =0
CH; — CHl
H 0
(c) R——0—11  PCC, Swern, or Dess Martin_ R—{—H
o .
(dy 1l R, H
\C—Ci O or OsQy ;C=O o=,
R ————* R R

Fanimnat
@ All are comect

10, Putin order of most stable to least stable carbo:,auun by choosing the one best choice:

CHy H o cugé H o i
CHTC"’ 1 CHy FI CH*J'—C + H— o+ m‘-ln?k

H H CHs H

(1) {2) (3) (4)

a} Most stable carbocation to least stable carbocation is {4) = (2) > (1) > (3)
) Mosi stable carbocation to feast stabic carbocation is (2) > (1) = (31 > {4)
g‘)}{ Most stable carbocation to least stable carbocation is (3} = (1} = (2) = (&)
Mosi stable carbocation to least stable carbocation is (1) = (2) = (3 = (4}

11 Which of the following are ways t get a carboxylic acid ? Choosc the best statement.
(K not cqual H)

{a) LiAlHs CO:

——
(b H- -t
/;C--—-C.:H\ weak oxidizing agein
R R *

{c) R-C=N HO H'
. ;
1 .
(@}," () and (¢) will produce carboxylic acid.
fe) All of the above resuits in a carboxylic acid.
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12, Which of the following iz an o hydrogen 7

(b} 0
by
\.a—"-.
e
J,xﬂx\_‘ _
o D
{3 @htﬁ—-{r-h
R -—"f_ﬂ___-__-hx\-.__
~ ML
@ —&— C—0-CHs

ﬂ

15 For the Markovnikov's electrophilic reaction of H Cl to the alkene below the alkene the prodict
would be: —

CH; cﬂ
~ + HCl >

C_
cHy
a) CE H
H-——--—C—Cl
CHs 124

by €T Al

c-C
cy el

Cl.--—C-—C—H
Ch;

dy Cl

o

CH
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1. Shorl Answers { 36 pts)

A Nomenclature: (2 pts cach, 6 pts)

1. Given the structural formula shown below, give the IUPAC name of the moleculce.

a. name B ?7 II)V‘QMQ - Z_F‘ e f;-“f}‘(d{:‘]é’h%({?ﬁ\ —'S "G"ﬁ
I—TE

e o O - [ ,.‘_:' ] - F.{f -
8H3£:H2_¢—q1-{ —CH;s ; g &7\&_
li3r lt:H; Z - h\'é;'dziﬁ f*— [‘;,C

_1? ";7 \,-"FDHFL{I

TR R - o
b. nafme h‘\ C. ffr’J‘-’;}Q. i LA«?KES,{_/,V\() M i
Q N A
CH; CHy CIL-&—0-CH; Dl _pm
o Ahof
m e tL
z Given the following name, draw a structural formula of the molecule (skelctal formula acceptable,

condensed structure, Lewis Dot structure acceptable, molecular formula, sbbreviations nol acceptable - don't
forget to show the hydrogens in your formula unless you are using the skeletal structurs )

2-bromopropanoic acid

4}?-\/“ O

o //
“_nkﬁ {-|-* - (_"x__&,w_
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B Reactions: Show the Organic Product for the following reactions by giving the struciural formula of
the product. {skeletal formula, condenscd structure, Lewis Dot struclure are all acceptable. Molecular
Formuila, abbreviations are not aceeptable.) DO NOT SHOW MECHANISMS. (2 pts each, 10 pts)

Cirele the number of the 5 reuaction which you want counted. [ yeu do not choose, T will just grade the
first 5 rcactions. [ will mot grade all the reactions and give you points on only your best 3 reactions.

P
_ @
1 CH;—-—E’H LiAl He (" I
—-——_._._) - u f, — (_Zﬁ._...-f JJ_._
|
- ]
T T T T T { !
H Q) il O
2)  CHyCH-C—0cHcH () LDA, THF _ l I

(2) CH: Cl, 13:} C f'r?'ﬁ ~ Clp=— 0 Cih@-ﬂ?

H,EC.'-‘ “{H35.9.4_ f
U
T —— e
Ly e ) /4
4) CI1; H LR | O |
N, L L \ . /.,_/f .y

= (a) Hg(OAc), H:O ~ C

e e €I (DO, NaBH; L™/

_f"’--_ﬂk‘—"d—ﬁ“_ﬂ"‘-—-—-_———-a..‘_

Dqp M o ) %El: e .
- . . /___.-d' - "‘—\\,__- 1.
H- —/—L—Lﬁx—nH -H(l / LT
A .9 —
H
Orgainic Chemistry [I Fall 2015 Dr. Haln Final Exam Form A



L P

8 a0 o - {J
ClsC —C(/IL CHyCHz Mg Br {
v L“;; #—T C”LfL f-{,}}
ar
—‘-u._____fi?_fﬂ"‘_‘—_“__#ﬁ“—_x—--—-_
7)
CI3 CHy ("& [
-~ »"L Loy
t\,c=c MCPBA O NG T ”/5
CH Hy —3 i (O L\t
lr -‘_---‘- .Eri'l l-
v s L} =2 TL.‘;’

B Short Answers part of Short Answers: (20 pts)

I. Given the fellowing molacule, filf in the parcnthesis with the Iciter of the functional £roup,

{A)alkene (B)alkyne (C) arene (D) alkyl halide  (E) alcohol  (F) ether {(3) amine

(II) aldehyde (1) ketone (T} carboxylicand  (K}ester (i) amide (M} acid halide (N} acid
anhydride (You may use all the letters or none of the letters and may use the same letter muluple times)

(3 pts each, 6 pts wotal)

7

SR
A e
(”‘* VAN

i
N,
&)
Orgapic Chemistry I1 Falf 2015 Cr. Tiahn Final Exam Yorm A



2. Label the following with a letler per parenthesis.  You may use each letier one time, or multiple

times.  (A) acidic hydrogen (B} Leaving group (C) reacts with H" () reacts with
nucleophile  (E) acts as nucleophile

(Some of the parenthesis may have more than one correct answer hut if you [ill the parenthesis with
ONE cotrect letter, that s sufficient. If you filf the parenthcsis with one correst and sofe incomect
answers, you will lose some points.} {2 pes each, 8 pis total)

o)

O S
Rf——rgfw~———q H /1’/{ |

R N
\\\\—.{ E )
LAY
: H
R‘—'”_E—'——C}’“”" (I}——R
,f\ H

\({;\

i

Organic Chemistry 11 Fall 2075
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3. Complete the mechanism of the removal of CO: in the acetoacctic agid synthesis  of maloni acid
synthesis.  (note: before you gel to remove the CO; you will have todo a rcaction) Show electron
pusining arrows.  (note: this step is the acetoacetic acid synthesis or malonic acid synthiesis half way
inte the synthesis) (6 ps total)

'C.r}\ /Lk
Ciy;— N Yol *‘l—f‘"‘%

/D\ /(j'\.
CH—CG—~C—L—3CH: CH; - (1) H,0* C
- — ,ﬂ th
Hooow
2 pts (after reaction with l-I;O*') )
4 rﬁ\.

o 3
C & {zf

[;/ g
Cin ™™ &‘“C ~ 'if"

3{ \(’Ln

2 pis (show molecule with electrdn pushiﬁg arrows for removal of Oz

{2} remove OO

,-"/ /(-_'\l\
- \\, ' /
f I{:/_ I(::\,l §

s A N |

»
lf Cus

-
i
2 pis (show the final product after the removal of CGs)

—?

N

/ RS

T,
by

¥
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PartIll.  Long Answers (38 pis)  Show work where applicable.

[ (A)  Keeping in mind the scneral reaction mechanism of the addition of a nucleophile to a ketone
or aldehyde, complete the following “GENERALIZED” reaction mechanism, (MECHANISM means you

show all intermediates.  1f you just give reaction products, you will LOSE LOTS OF POINTS.) (total pts
for question # 1, 14 pts, 6 pts for part (A)

:‘nglc/ff B _—_“"\r _ \_:E
Clla-CHx£5—H (a) N { 01.: cA—
(b} work up IF", H;0 ‘_\1

- by ) _r%',_ !

Organic Chemistry 1! Fali 2015 Dr Hahn Final Fxam Form A H



(B} Show the Aldol Cendensation Reaction mechanism,  The stuft over the armow is: NaOCt, EtOH and
remove waler.(6 pls this part)
. 6
O

AN PR (__; )
Cll- Ot Alti}l “ . @/—X;‘LE { =) ' {E
T C U; "‘"KC- LL—J'C* {y ( H%’A‘{;L\%u

i

/ wagéq/ 'J M

—

t\: Ry %L/\ ~

i § o {e— [ i\.i : ) el : z"r /O I

sy H M s |
Ll- fi,l’r. (R !

-iJ/g

{C) Explainin a sentence or two the relationship between the reaction mechanism which you showed in
the step A& B above. (4 pte).

I i -f. 3 ) ; .
fod B Gwe b of k. Lﬂ‘v’b’l ﬁtu/ﬁéir’a@“c )’Y\E/Gﬁfmf o

Organic Chemistry 1 Fall 2005 Dr. Llahn Fina! FExam Form A 12



2 (a) Draw the MO energy diagram for cyclopentadine cation in the space given. (5 pts this letter, 15
pts total}

Q s —'_LT? — 1 gﬁ / fvz“}zé(

/

. i

L - J—*’Tf" L rotlet

Ny

£

P

\.

s

{b) Show the p orbital atomic orbital combination for tﬁag kighest n* MO in your energy diagram above in
part {a) by the MO which maiches. Represent the math sign of your p orbital lobes by shading in one of the
lobes n all of the p orbilals. Show the nodes. (3 pis)  ~

(¢ Fill your MO energy diagram [which you drew above in {a)] with the appropriate number of electrons for
the cyclopentadicne cation  Use up and down arrows o represent elecirons. {3 pis) ST

&+€
(d} Show a Huckel rule explanation of the stabulity/instability of your cyclopentadiene cation {Fucket Rate
18 dnt2 — it ¢ electrons ) (3 pts) ;
Y b€ 4ntl ued A B ey ¢
i~ = n
41

____._._-~—-"'-..J/‘\ —

.z
0T

Organic Chemistry 11 Jall 2015 Dr. Hahn Final Exam
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3. Complete the following synthesis by filling in (he blank. T have provided some hints to help you
come up with the answers. NOTE: The way [ grade this is for you to fill in reasonable molecules
based on the immediate prior molcoule, ie. If you fill in purt A with the wrong molccule and then
do the next reaction 1o molecule B comectly you will get half credil for answering 8 correctly. If
you fill in B with what you would have gotten if vou got A correcily butl which cannot possibly be
generated from your wrong A, you will {ose all credit even if it matches what you should have gotten,
(There 15 ne way that you can come up with ihis answer except perhaps by guessing ) (3 pis each, 9

pts total)
L0
LS
(. G- e ,/Cf““;kgw
/ Wi
- -ff e : _.f—_'“%ffq‘E:,- Lﬂ b ]
o g fH o Rr I o
" CHyCHa-O-CCHrC-O%CH: CHy BtONa SH,CH.C [L,0" _
~ L 7 BtOH Hemiol) - CO A CHiOx (IR C=0 & O-H stretch)
L‘ff- f‘
Vol
Al L Ca (s
" \U:r 7 i 2 ¢ (' é;".;
{#
CH:-CH-CH-OH {a) LiAll,
—+ B GiHuiO: (IR C=0 streich) (b)Y H;O*
—_

T

! G.'
f
1 5 {1y “(]“““ I — 1

|
i ) u

€ CHoO (IR O-H swroteh) o

Organic Chemistry [I Fal] 2015 )r. Hahn Final Exam Form A



Final Qrganic Chem Il {CHEM 442) Fall 15 12/14/15Monday Dr. Hahn MWF1Zpm Form B Exam#
Sipn Name N i<_12/‘—|,f Poni Name

{3 pt name above pnnt& s — 11T can’t 40t who you are from NO NAME above, T have to go back to the
exam taking map and hope that { can read your name on that or [ may end up with an exam with no identity
permanently), (5 pts scantron name — if you don’t bubble in T get a grade with no name and [ have to hold

everyone’s final grades until [ figure oul whose exam it is {100 pts, 14 pages+ scantron sheet, pertodic table)

Please show work on all questions {or partial credit even on questions which do not spevily, Please write
legibly. [ will only prade what T can read {obviously). Tarn not going to make up an answer for you
bascd on writing [ can’t read,  {use back of exam for scratch paper — [F you wanl me to grade something not
in the space for the answer, clearly specify in writing, Telhng me during the exam wheres to find the answer
does not qualify because [ will just vaguely remember somcone teliing mie something during the exam not
which one of 250 students told me what to grade on what page.)

Circle answer on this [orm for backup to the scantton.  There is no partial credit for showing work in the
roultipic choice.

in ali questions gn all parts of this exam, R is not equal te hydrogen but is an alkyl.

L Multiple Choice (2 pts each, 26 pts) Choose the ane best statement in each question.

1. Which of the following is an o hydrogen ?

T T
()

il O
{a) (Hs—C—CHs

(c) HoQ
L 0
{d) £
& —H
(H

TR

Organic Chemistry H Fall 2015 Dr. Hahn T'inal Hxam Form B ]



CH; H . CH: 4 H
CI-I;.E;— o CHeLH[Y cd+ b H—C +
1 In €H; H

() 2) 3) 4)

a. Most stable carbocation to least stable carbocation is (4) = (2) = (13=(3)

b. Most stable carbocation to least stable carbocation is (===

o. Most stable carbocation 10 least stable carbocation is (2) > (1= (3) >4

@ Most siable carbocation to least stable carbocation is (=)= (2=
s

3. Which of the following reactions does not show a s¥n product 7

4. CHr— C=C-—CHs  Pt°/CaC0; | H. H

guinoline Cc-C,
ce:  “GH;
H._ H
5] (‘;D
b. CH:= CH; /,@a—-—- .
S - OOy > CHy/ ‘\H“‘CH;
CTT “CH; Na:S0s CHs CHs
H:0
H.,_ _H
. CHj_ CHs C——C T
L= - H: =2 CHy /f ., CHa;
CHY “CH; CH “~CH;z
(d]  CH—=C-—CH;  Na®/NH: I CH;
ey _C\
CH;

4. What type of orbitals do the lone pair electrons on 0Xygen occupy in ethanol 7

(a) o @spﬁ © sp @ (e)p
3. What descriptive term is applied to the type of dicac represented by 1 S-octadienc ?

{a} Comugated diene

{b} Cumulated dicne W

{cPsolated dieng TN
Alkyuy! diene

{e) None of the abave

Dreganic Chemistry 1T TFall 2075 D, Iahin Final Exam Form BB

2 Put in order of most stable to least stable carbocation by cheosing the one best choice:
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6.

Which of the following arc ways to get a carboxylic acid ? Choosc the best statement.

(R not equal 11}

(a}

(b}

(c)

(e}

Organic Chenuistry T1 Fall 2015 Dr. Hahg Fmal Exam

R-C=N  H,0, H
—

LiAlH, e

T
H... g
-G weak oxidizing agent

{a) and (b) will produce carboxylic acid

All of the above resulis in a carboxylic acid,

What is the major difference between an antiaromatic and aromatic compounds.

{a} Aromatic compounds cannel have a charged atom in the structure.
(b} The structure must be cyclic for aromatic but nol anliaromatic compounds.
(c) Antiaromatic compounds have at Icast a sp’ hybridized atom in the ring,

{d) Antiaromatic compounds can assume a chair like structure while aromatic compounds are nearly

—. Hat.
@Dﬂly aromatic compotmds follow Huckle's rule.

For the element As circle the one incorrect stateraent.

@j’ The number of clectrons for & neutral atom is 3
b. The atormc number is 33
¢, The atomic mass 1s 75
d.  The number of valence electrons is 3

Form B
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9. For the Markownikov’s electrophilic reaction of H C1 to the aikene below the alkene the product
would be:

CH:.\

5: £ HC D
~H

a) CH;\C:C/H

Z H’gfl \Cl

ol CH%
\_/ Cl- —~C’——H
ch, it

c) 1,
o=
CHs H

y Clgz———c—-::l

CHa i

10 Which of the following are valid ways to make kelone and aldehydes

H 0
(a) R—G—O-—H  FCC, Swetn, or Dess Martin_ R-—-H
% -
(b} CHs-Cl&—H
H
I:C) CH;—Q—O—- H KzCl’zOT; H' CHy -0
Cll; —_— CH;
(&) H R R
ey O3 o1 050y C-0 oﬂzfﬁ
R R e
oY

@;" All are comeat

Organic Chemistry I} Fall 2015 Dr. [Tahr Final Exam Form B



11 Circle the one statament below which is inoomect.

{a) An “Electrophile” loves electrons while a “Nucleophile” loves nuclet
Jn an energy diagram, an intermediate is always at the top of an encrgy hill
({?j)m an energy diagram, a transition state is in general between either the reactant & product or
between the reactant and the intermediate.
{d) A heterocylic ammow looks like >

12, LIV spectroscopy measures the cnergy required to promote an electron fromr the  molecular
orbital to the _ miolecular orbital

{a) lowest ocoupied, highest unoccupied '{_ ENAANEZ u_/} {«}’Lﬁz;ﬂkgj
(b} highest ocoupied, lowest unoceupied '

(¢} highest oecupied, higest unoccupied

{d} Jowest occupied, lowest unoccupied

@}Nﬂne of the above.

13. Choose the best reaction for carboxylic acid and carboxylic acid derivatives where [ ] is the
nucleophile part of the carboxylic acid and carboxylic acid derivative,

(a) Q Q
R-C-[ 1 + ROH=> R_£—OR’ isalcoholysis

® 9 Q
R-C-[ ] + HO-H> R-—0His hydrolysis
(c) O Q
R—C [ 1 + RRN-H2> R-_{—N-R'is aminclysis
R-\. H:
(d) O-H

O
R-C-[ | + LiAIH¢ 3> R—C—H is reduction

i

-+

~
@/ All of the above reactions work for almost all carboxylic acid derivatives,

Chrganic Chemistry IT Fall 2015 Dr [Jahn Fimral Exam Form B



1L Short Answers ( 36 pls)
A Nomenclature: (2 pis each, 6 pts)

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

a. name 2} - E/-é'l\jﬁ e 4"‘ W\M/}fff?@ 5‘{‘:’{4”\ b HHO{

CH TR 7~ o4 L% "
H~0—CH:—CH—CHa— CH-CHyCH; — ZF - ;ng-,éZ?/
L 2k Clis -

- - }]’18 e (|

b. name ) L . fT\\.

\

R SN ra I
Q,ﬁ)(ldf’t.m

) .
CH; CHe CHE—CH ~CH, 25
Sedo b

2. Given the following name, draw a structyral formula of the molecule {skelctal fonnula acceptable,
wondensed structure, Lewis Dot structure acceptable, molecular formula, abbreviations nol acceptable - don'l
forget to show the hydrogens in your formula unless you are using the skeletal structure )

pent-1-en-3-ons

(=

= C—
z \

1
1k

—Cl~ CL@

Organic Chemistry [l Fali 2015 D, Hahn Final Eixam Form B 6



B. Reactions: Show the Organtc Product for the following reactions by @ving the structural formula of
the product. (skeletal formuda, condensed stucture, Lewis Dot structure are 211 acceptable. Molecular
Formula, abbreviations are not acceptable.} DO NOT SHOW MECHANISMS. (2 pts each, {0 pts)

Circle the number of the 5 reaction which you want counted. If you do not choose, I will just grade the
first 5 reactions. 1 will not grade all the reactions and give you peints on only your best 5 reactions.

) CHiCH»O-H PCls i gg C% L (_,{ﬁ

JJ%MIEE_JLE_HJ—HH—A%_ e —— e
2 o H A AY K ~ y
. _ b3 it
- Hg(OAc):. H:0 , ;
CHY  TCH.CH; \ /

¥
)
|
)
|
~
{
.

CH;
3 CI—Iﬂ—CHz—ClH—()-I-I K-Cr097 4 IT § t 2

———
ee——

—_——— e . ——— [,

——— T, —

4)

O
CH; CH+-C- 041 +  CHCH. O3 =

_\-\-\-\"'\—\_,_,_-—"'_'__‘_\_\_\_--'—'_\-\_"'\—-._‘m__— - e —

- ) T _

VIR

Vol & L
5} CHrC=CH HeSOs, H H:O . 4

- . Wy — GOty
ARWANTETS Y
H-

Organic Chemtistry 11 Fall 20i5  Dr. Hahn Final Exam Form B



6}

O -
CI CHy CH-&—Cl +  H-N—CH: — _— ]
CHy Cl}-; Cr 3.5;%___ A _{_M}

_Ff_q__"!ﬂ_'_'_—ﬁ_i_—_—"-—‘_______________‘_._.__ e —— e
11 O -
7 CHg—LLHw t—0-H (1) B, PBr; [ (J
Q) thO \, Il
— kg L O L
EI,F ¢ l.{ -—L"{E‘-H—\ﬁ«ﬁ?—
Zo sl

B. Short Answers part of Short Answers: (20 pis)

I Given the following molceule, fill in the parenthesis with the letter of the functional group,

(A)atkene (Balkyne {(C)arens {D) alkyl balide  (E) aleohol  (F) ether {3y amine

{H) aldehyde () ketonc  (J) carboxylic acid  (K)ester (L) amide (M} acid halide (N} acid
anhydride (Youmay use all the letters or none of the letters and may use the same letter multlple mnes)

(3 pts each, 6 pts total)

faff?
/ s
?% i) f//fk )
\/\L)\‘?

o

Organic Chemistey TF Fall 2015 Dr Hlahn Fmal Exam Formm B 8



2. Label the following with 2 letter per parcnthesis.  You may use each letter one time, or multiple
times.  (A)acidic hydrogen (B} T.eaving group (C) reacts with HY (D) reacts with
nucleophile  (E)acts as nucleophile
(Some of the parenthesis may have more than one correet answer but if you fill the parcnthesis with

ONE correct lctter, that is sufficient.  1f you fi1] the parenthesis with one correct and some incorrect
answers, you will lose some points.} (2 pis each, 8 pts 16tal)

A A
e

D)

-

L.
\

|
N

Organic Chemistry II Fall 2015 Dr. Hahn Fital Exam Form B



Complete the mechanism of the removal ol COz in the acetoacetic acid synthesis  or malonic acid
synthesis. (note: before you get to remove the COz you will have to do a reaction)  Show electron

pushing arrows.  (nole: this step is the acetoacetic aeid synthesis or malonic acid synthesis half way
into the synihesis) (6 pts toral}

(.J
(_:I [\ Crl]-}-(j (_:_—b O'ei [_J (:i Ij { l} I:[:D-'—

/
1) H:O" ,—Pf_.‘ - éi.x_(j i
i e  C an

2 pts (alier reaction with H:O%y

(> {e)
i
N .
hQ/ _@\‘ 13 {2} remowve (2O
ik P il4 S
2 pts (show molecule with c[cctmn pushmg ATOWS Iﬁl’ removal of COy)
./G.\
A : f /
T § o (o)
> 7l — -
e :
= )N T = oS
we 4 ey, A S
2 pis (shovw the Fnal provdact after e omoval o7 O~ Cuty

Organic Chemistry II Fall 2015 Dr Hahn

Finzal Exam Form B
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Part Il Long Answers (38 pis)  Show work where applicable.

1. (A) Keeping in mind the general reaction mechanism of the addition of a nucleophile to carboxylic
acid denvative, complete the following “GENERALIZED™ reaction mechanism., (MECHANISM
means you show all intermediates.  Tf you just give reaction products, you witl LOSE LOTS OF
POINTS) (total pts for question # 1, 14 pis, 6 pts for part (A)

£ ey T

ik - Ny T
CH; | O Et] Nu C/"'t O

o L L.
SR A Rt

& \Ef}. -
[{5/ N 3 7
C/:,Jg-’(}:—«* Vi ?\

Organic Chemisity IT Falt 2615 e Hahn Final Exam Form B



(B} Show the Claisen Condensation Reaction Mechanism.  The stuff over the arrow is-
(6 pts)

\
CH}-—/H:——-[ 0=t

NaOEt, BEtOH

W )
"y L Etuly "’{f?fg gl
/ U &=ty Ly,
/ -
£ PN
et i =

~ ] : —— [ QI
Ay TN 0 Gy ~/ L
Y - ; S T Pl N
{_ . ' J L “5 (* ('— f_)}wcf?_
‘k \\\ -~ g_}_,.«?l S e
GU}_ \\\L ;_r-‘/ Qul
E’_/-' a i :) {'/",J? ;
(€Y Explain in a sentence or two the relationship between the reaction mechanism which /Zou showed in
the step (A) above and step (I3) (4 pis), !
Ko fh 0wt Giong 1L G 5 &
Syr A fo “/fj‘ T
XCep kB, has 4 iﬁicg, ¢ - i
A bzl Lo ’ U
clasy ) Oy ).

Organic Chemistry )1 Fall 2015 Dr. Hahn Final Exam Form B



2 () Draw the MO coergy diagram for cyclopentadine anion in the space mven. {5 pts this leter, 15

pts total}

{b) Show the p orbital atomic erbital combination for the highest T* MO} in your energy diagram above in
part (a} by thc MO which matches. Represent the math sign of your p orbital lobes by shading it one of the
lobes tn all of the p orbitals. Show the nodes. (3 pls)

(c} Fill your MO energy diagram [which you drew above in (a}} with the appropriate nember of clectrons for
the cyclopentadienc anion  1se up and down arrows to represent elecirons. (3 piy) 6 =

<

(d} Show a Huckel rule explanation of the stability/instability of your cyclopentadicne anion (Huckel Rule
is 4n+2 — # 7 clectrons ) {3 pts)

L o€ = Guntr rdeefy
o -1 = TN
¢

n—

Organic Chemistry 1! Fall 20 5 Dr. Hahn Fimal Fxam Form B 13



3 Complete the following synthesis by filling in the blank. ! have provided some hints to help you
come up with the angwers. NOTE: The way [ grade this is for you to fill in reasonable molecules basedl oy
the immediate prior molecule. i If you fill in part A with the wrong molecule and then do the next
reaction to molecule B correctly you will get half crodit for answering B correctly.  If you fill in B with what
you would have potten if you got A correctly but which cannot possibly be generated from YOUT WTong A
you witl lose all credil even if it matches what you should have gotten.  (There is no way that you can come
up with this answer except perhaps by guessing ) (3 pts each, 9 ps fotal)

P
o

0
CIL CHy~0-H  CHiCHOH -
. A~ CsHoOz (IR C=0 stroteh)

70

- C 2y} LUr, O C Clin ros
NaOQEl _ _ i L+
B CsHuOs (IR C-0O streteh)
—
":_-[lﬂ'{t‘}; b
{+ Hﬂ
f |
O g,
Chdy, (o 1 E
s —C — 1 o
[ T g
(a} CHi MuBr/ ' L'HF _ __Lﬁ Cb ”}
(b) H.O" C GotlnOa (IR O-Hstretchy ~ — — — — — —
Organic Chemistry 1T Fall 2015 I>r. Hahn Final Exam Form B 14



Final Organic Chem I1 (CHEM 442 Fall 15 12.-‘14.’15M0nd;ay Dr. Habn MWF12pm Form A Exam# 9""_5\

3ign Name Print Name
(5 pt name above print & sign — If I can’t 1l whe you are from NO NAME above, [ bave to go back to ths
exam taking map and hope that I can read your name on that or [ may end up with an exam with no identity
pemnanently), (5 pts scantron name — if you don’t bubble in I get 2 grade with ro name and I have to hold
¢veryone’s final grades until [ figure out whose exam it is. X {00 pis,14 pages + scantron sheet, periodic table)

Please show werk on all questions for parital credit even on questions which do not specify. Please write

legibty. I will only grade what I can read (obviousty). 1am not going to make up an answer for you

based on writing [ can’t read.  (use back of exam for scratch paper — If you want me t¢ grade something not
in the space for the answer, clearly specify in writing. Telling me during the exam where to find the answer
does not qualify because I will just vaguely remember someone telling me something during the exam not
which one of 250 students toid me what o grade on what page.) v { .

Col o

Circle answer on this form for backup to the scantron.  Theris is no partial credit for showing work in the

multiple choice.  COLOR FORM
Pm—

In 2]l questions on all parts of this exam, R is not equal to hydrogen but is an aikyl.
L Multiple Choice (2 pts each, 26 pts) Choose the ongbest statemment in cach question.

i UV spectroscopy measures the energy required to promote an electron from the molecuiar
arbital to the molecular orbital,

{a) lowest ocoupied, lowest unoccupied
{b) lowest occupied, highest unoccupied
{c} highest pcoupied, higest unoccupied
{d) highest occupied, lowest unoccupied
{a) Mone of the above.

2. Choose the best reaction for carboxylic acid and carboxylic acid derivatives where [ ] is the
nucleophile part of the carboxylic acid and carboxylic acid derivative,

(a} O {?
R-U~[ ] + RZOH> R— —OR’ is alcoholysis

(b}

R'—%--[ ] + BOH—=> R—'%_‘O-Hfs hydrolysis
B s b

—[ 1+ R < R—C-—N-R’ is aminolysis
1 R-_,

{d) :

R*-%r[ ] LiAlH4 > R-—~€ His reducnm
|

(e} All of the above reactions work for almost all carboxyiic acid derivatives.

-+

Organic Chemistry T Fall 2015  Dr. Hahp Finzl Exam Form A !



3. What is the major difference between an antiaromati}: and aromatic compounds.

(2) Aromatic compounds cannot have a charged atotn in the structure.

(b) The structure must be cyclic for aromatic but nof antiaromatic compounds.

{c) Antiaromatic compounds have at least a sp® hybridized atom in the ring,

(d) Antiaromatic compounds can assume a chair Izkg structure while aromatic compounds are nearly
flaz. '

(e) Only aromatic compounds follow Huckle's rul-:_|

4 For the element As. circle the one incorrect statement.

The atomic mass is 75

The number of valence electrons is 5

The number of electrons for a neutral atom is 3
The atomic number is 33

PR

5. Circle the one statement below which is incorrect.

4) Inan energy diagram, a transition state is in general between either the reactant & product or
between the reactant and the intermediate,

b} An “Electrophile” loves electrons while a “Nucleophile™ loves auclei

¢} Inan energy diagram, an intermedizte is always at the top of an energy hill.

d) A heierocylic amow looks like =

Organic Chemisuy Il Fall 2015 Dr. Haht  Final Exam. Form A



b. Which of the following reactions does pot show a J_v_p_ product ?

C £H -

a. 3

Z>:SC\E * B > CH C%%B
CH; Hs C . Hs

b. Ctiz—C=CG—CH;  Na°/NH; H
—_— .
] H

c. CHy-C=C—CH; P /CaCOs H\\
quinoling

_r___-—ﬁcH’

S
¢ C}h‘/<3=c:m3 + OO0 > cm% ’{ECH

CHY CHs Naz3(»
H:0

7. What type of orbitals do the lone pair electrons on oxygen occupy in ethanol ?

(2) sp* (b) sp ¢y x  (d)p (€) o

3, What descriptive term is applied to the type of diene represented by 1,5-octadiene ?

{a} Isolated diene

{b) Conjugated diene
{(c) Alkyayl digne
{d} Cumuizied dicne
{(e) None of the above

Organic Chemisiry I Fal! 2015 Dr. Hahn Final Exam Form A



9. Which of the following are valid ways to make ketorje and aldehydes

(ay CH;—C=C—H BHs/THF CI'E—CHz—%—fH
e ——— - |

{b} CH34§~—D-—H KaCr:07, HF CH—C=0Q'
Hs — CH

H
(c) R——-{LE‘I-“C}“H PCC, Swem, or Dess Martin R--%-—H

@ H R H
N /C:C<: 1 or Os0; K/C=O O=C\R

{e) All are correct

10.  Putin order of most stable to least stable carbocation by choosing the one best choice:

CHa H H;

CHr< + CHa4 + CHy—C + H—\£+
3 H CH;
{1} (2) {3 (4)

a) Most stable carbocation to least stable carbocation is (4) > (2= (1)=(3)
b} Most stable carbocation to least stable carbocation is (2) > (1) > (3= (4}
¢} Most stabie carbocation to least stable carbocation is (3) > (1) > {2) > (4)
d) Most stable carbocation to least stable carbocation is (13 > (2) > (3) > (4)

11. Which of the following are ways to get a carboxylic acid ? Choose the best statement.
{R not equal H)

(8) LiAlHs  CO:
B

® :>C _H
=C\R weak oxidizing agent

(cy R-C=N H;0,H
—_—

{d) {a} and {c} will produce carboxylic acid.
(=) All of the above resuits in a carboxylic acid

Organic Chemistry Il Fall 2015 Dr. Hahn Fina! Exaim Form A



12, “Which of the Tollowing is an o hydrogen ?

{a}

(b)

(c) 8‘*'{31—13

@  — gr—{}—CHa

13, For the Markovnikov's electrophilic reaction of Hf CI'to the alkene below the alkene the product
would be:

by CHj
=
¢ CHly
A

d) Cl_ |

o

Organic Chemisay I Fall 2015  Dr. Hahn Final Exam Form A



1L Short Answers (39 pts) .
A Momenclature: (2 pts each, 6 pts)
L Given the structural formuia shown below, give the JUPAC name of the molecule.

a. name

CH>CH H—CHs

T 3

h. name

CH}-CH}-C}hHg“D -CH:

2. Given the following name, draw a structural formula of the molecule {skeletal formula acceptable,
condensed structure, Lewis Dot structure acceptable, molecular formula, abbreviations not acceptable - don't
forget to show the hydrogens in your formula uniess you are using the skeletal structure.}

Z-bromopropanoic acid

Orgame Chemistry II Fall2015  Dr. Hahn Final Exam Form A 6



B. Reactions: Show the Organic Product for the follgwing reactions by giving the structural formala of

the product. (skeletal formula, condensed structure, Lewa

Dot structure are all acceptable. Molecular

Formula, abbreviations are mot acceptable.} DO NOT SHOW MECHANISMS, (2 pts each, 10 pts)
|

Circle the number of the § reaction which vou want

unted. If you do not chioose, I will just grade the

first 5 reactions. 1will not grade all the reactions and g

1) CHar(E_:—H LiAl Hy

b3 C}b-gH—fE—ﬂ-QIhEHs (1} LDA, THF

(2) CH;CH; Br

3 0
@fw HINO; /H2S0s |
- 7

4y CHs H

- (2) Hg(OAC), 10O
cif’ G cH (b) OH", NaBH,

e |50u points on only your best 5 reactions.

3) OH"
H;-CQ?: -HC
(ﬁ{ —

Organic Chemistry 11 Fall 2015 Dr. Hahn

Final Exajn : Form A




6)
CHJ—@--‘CH; CHzCHz Mg Br

.

7}

MCPBA

CH;z CH:
/
Hy —————>

\\
i N

B, Short Answers part of Short Answers: (20 pits)

1. Given the following molecale, fill in the parenthes
(A)yalkene (B)alkyne (Claene (D) alkyl halide

-

{H) aldehyde (D ketone (J)carboxylicacid (K) gster
anhydride (You may use all the letters or none of the letters:and may use the same letter multiple times)

(3 pts each, 6 pis totzl}

Organic Chemistry 11 Fall 2015 Dr Hahn

Final Exanmy

(E) alcoho!

(L) amide

Form A

bis 'with the letter of the functional group.
{(Fyether ((3)amine

(M) acid halide

(M) acid



2. Label ihe following with a letter per parenthesis. | You may use each lefter one fime, of multiple
times. (A) acidic hydrogen (B) Leaving group | {C) reacts with B (D) reacts with
nucleophile  (E) acts as nucleophile

{Some of the parenthesis may have more than ong correct answer tut if you fill the parenthesis with
ONE cormrect letter, that is sufficient. Ifvou fill the parcnthcsm with one correct and some incorrect
answers, you will loge some points.) (2 pts eachl 8|pts total)

)
R-—%—-_-@l/oiﬂ "/( )
)

Urganic Chemistry 1T Fali 2015  Dr. Hahn Final Exam Form A 9




h
3. Complete the mechanism of the removal of CO2 in the acetoacetic acid synthesis  or malonic acid
synthesis. (note: before you get to remove the COk you will have to do 2 reaction) Show eleciron

pushing arrows. (note:  this step is the acetoacetic acid synthesis or malonic acid synthesis half way
into the synthesis) (6 pts total)

CHs—F-g—f—@—D-CHz CH: (1) H:O*
bH; —

2 s (after reaction with HsQ%)

{2} remove COy

2 pts (show molecule with electron pushing arrows for re:r:dvat of C(O)

2 pis (show the final product after the removal of C(.J‘h)

Organic Chemistry 1L Fall 2015 Dr Hahn  Fingl Exam Form A
i
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Pan T  Long Answers (38 pis) Show work where gpplicable,

I
L. {A)  Keepingin mind the general reaction mechaiism of the addition of a nucfeophile to a ketope

or aldehyde, complete the following “GENERALIZED” tedetion mechanism. (MECHANISM means you

show all intermediates.  If you just give reaction products, you will LOSE LOTS OF POINTS) (total pts
for question # 1, 14 pts, 6 pts for part (A)

CH&-CFb—g—-H {2) “Nu”
{b} work up H*, HbO

Crganic Chemistry I Fall 2015 Dr. Hahn Final BExam Form A 11
P



(B)  Show the Aldol Condensation Reaction mechanistn. The stuff over the arrow is: NaOFEt, EtOH and
emove water.(6 pts this part)

CHs CH)—E—-H

Alde!
—_

{C) E=xplainin a sentence or two the relationship between the reaction mechamism which you sirowed in

the step A & B above. (4 pts), '

Organic Chemistry Ii Fall 2015 Dr. Habn  Final Bxam Form A 12



2 {4 Drraw the MO energy diagram for cy%:lopentaﬂ.ne cation in the space given. (5 pts this letter, 15
pts total)

Q

(b) Show the p orbital atamic orbital combination for the highest #* MO in your energy diagram above in
part (a) by the MO which matches. Represent the math sign of your p orbital lobes by shading 12 one of the
lobes in all of the p orbitals. Show the nodes. (3 pts)

(¢} Fill your MO energy diagram [which you drew above in (a)] with the appropriate numbez of electrons for
the oyclopentadiene cation Use up and down amows to répresent electrons. (3 pts)

(d} Show a Huckel rule explanation of the stability/instabi lity of your cyclopentadiene cation {Hucke! Rule
is 4n+2 = # n electrons ) (3 pts)

n=

Organic Chemistry I Fall 2015 Dr. Hahn  Final Exam Fornt A 3



3. Complete the following synthesis by filling in
come up with the answers. NOTE: Tk
based on the immediate prior molecule. ie. If ¥
do the next reaction to molecule B correctly you
you fill in B witk what you would have gotten if

biank. 1have provided some hints to help you
e way I gradle this is for you to fill in reasonable molecules

fill in part A with the wrong molecule and then

11l get half credit for answering B correctly, [f

U got A correctly but which cannot possibly be
generated from your wrong A, vou willdose all crpdit even if it matches what you should have gotten.
(There is no way that you can come up with this answer except perhaps by guessing. ) (3 pts each, ¢

pts total)
CH; CH:O—g—CHz—Eﬁ'—CHz-CH; EtO Na CH;CH:CH| IEOT
EtOH  (Imol) |-CO» A CiHsO: (IR C=0 & OH stretch)
CH>CHr-CHOH . {a) LiAlL,
3 CHuO; (IRC=0 stretch) (b)Y B0t
—

C CHiO (IR O-H stretch) -
Organic Chemistry II Fali 2015  Dr Hahn Final Exain Form A 4



Final Organic Chem 1L {CHEM 442) Falt 15 12/14/15Monday Dr. Hahn MWF12pm Form B Fxam# E'LL

Sign Name _ Poot Name o
(3 pt name above print & sign — I[P can’t tell who you are from NO NAME above, [ have 1o £o back to the
exam laking map aed hope that I can read your name on that or | may cnd up with an exam with no identity
psrmanemly), {5 pts scantron name - if you don’t bubble in I get a grade wath no name and I have to kold
sveryone’s final erades until I fipure out whose exam it 15100 pts, 14 pages+ scantron sheet, penodic table)

Piease show work on all questtons for partial credit even on questions which do not specify. Pleasc write
legibly. L will only gradc what 1 can read {obviously) Iam not going to make up an answer for you
based on wniting [ can’t read. (usc back of exam for scratch paper - If you want me to prade sotriething not
in the space for the answer, clearly specify in writing. Telling me during the exam where to find the answer
docs not qualify becanse T will Just vaguely remember someonc telling me something during the exam ot
which one of 250 students 16ld me what 10 grade on what page.} W {

Vit E

Circle answer on this form for backup to the scantron. There is no partial credit for showing work in the
multiple choice.

In all questions on all parts of this cxam. R is not equal to bydrogen but is an alkyl,
L Multiple Choice (2 pts cach, 26 pts) Choose the one best statement in each question.
1. Which of the following is an o hydrogen 7
£o T~
(a) @r—é*—cm
o
H O
(b} w\é{_‘éjh—o—cm

{c) H -
o i

(d)

Organic Chenmistry [T Fall 2015 Dr. Hahn Final Exam Form I3 1



2 Put in order ot most stable to least stable carbocation by choosing the one best choice:
CH; H -_%Hs H
CHC + CHC + CH—G + H -—(i +
H 2| CH; 1
(1) (2) (3} (4
Most stable carbocation to least stable carbocation is (4) = (23={13=(3)
Most stable carbocation to least stable carbocation is (1) > (2) > (3) = {4}

Most stable carbocation to least stable carbocation is (2y=> (=35 = (4
Most stable carbocation to least stable carbocation is {3) = (13 = (2) > (4)

b oo

3. Which of the following reactions does not show a syn product ?
a. CHy—C=C—CHy _Pt" ICaCOs, H

quinoline —%
CH; H;

I
R a E_)/’l

h. CITy CHa __ﬂjc,-
L\(_A:(\C 10808 > CHY/ _(?HI

~
CH, L5 Na:50; CHs Hs
Hz()
H\C AT
C. CHa CH, L —”C\_‘
e > o ~Clis
CH: H- CH; s
I CH-CeC—CHy Nat/NHy H\L _CH;

CHs G\H

4. What type of orbitals do the lone pair electrons on oxyyen occupy in cthanol 7

(a) & (b} sp” (c) sp (d=n (e p
3. What descriptive term {s applicd to the type of diene represcnted by ! S-octadiene ?

{2) Conjugated diene
(b) Cumulated diene

(¢} Isolated diene

(d) Alkyiyl dicne

(e) None of the above

Organic Chemistry Xl Fall 20] 5 Dr. Hithn Final! Exam Form B



6.

Which of the following are ways to get a carboxylic acid 7 Choose the best statement

(R not equal H)

(a}

(b)

{c)

(d)
{e}

Organic Chemistry T Fall 2015 v, Hihn

R-C=N  H.O, IT*
—_

LiAlH, CQ;
——

H Al
\}C;C“" weak oxidizing agent

R NR >

{a) and (b} wall produce carboxylic acid.

All of the above resulis in a carboxylic ackd.

What is the major differcnce between an antiaromatic and aromatic compounds.

{2} Aromatic compounds cannot have a charged afom in the structure.
{b) The stractuve mnst be cyclic for aromatic but not antiaromatic compounds.
(c) Antiaromatic compounds have at least a sp” hybndized atom in the ring,

(d) Antiaromatic compounds can assumc a chair like Strugture whnle aromatic compounds are nearly

Hat,
(e} Only aromatic compounds follow Huckle's rule,

For the clement As, circle the one incorrect statement,

The number of electrons for a neutral atom is 5
The atomic number is 33

The atomic mass is 75

The aumber of valence electrons is 5

o o

Final Exam Form B
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9. Eor the Markovnikov's electrophilic reaction of H Ci o the alkene below the alkene the product
would be:

CHs c/“
- + HO S

cw’  H

&) CHj; ~H

=5

b} CH; H
cr-/H/%a——c;%:vH
CHs H
c} CL _j—l
/\Cﬂ”‘\‘
Clls H

dy CH; H

H——2C——C~C]
CHs H

I¢. Which ol the following are valid ways to make ketone and aldehydes

H o
(a) R--C—O—H  PCC, Swern, or Dess Martin, R—C—H
- .
Oy
(b)  Cll--C=C—H BHy/THF CHy~CH>—C—T1
—
H
() CIi—C O—H KiCoOnH'  CHe o0
Ha —_— H;
Wy . R R

Oy or OsOq o 0{(1:

T e
C=C
R R ——s

(<) All are correct

Organic Chemistry 1! Fall 2015 Dr Hahn Final Exam Form B



1. Circle the one statement below which 18 incomect.

{a} An “Flectrophile™ loves electrons while a “Nucleophile™ loves nuelei

(b} In an energy diagram, an intermediate 15 always at the lop of an energy hill

{¢) In an energy diagram, a transition state 1s i general between either the reactant & product or

between the reactani and the intermediate.

(d) A heterocylic arrow looks like 3
12, UY spectroscopy measures the energy required to promote an electron from the molecular
orbital to the moleealar orbital.

13

{a} lowest occupied, Mighest unoccupied
{b) highest occupied, lowest unoccupied
(c) highest occupied, higest unoccupied
{d) lowest nccupicd, lowcest unoceupied
{e) None of the above.

Choose the best reaction for carboxylic acid and carboxylic acid derivatives where [ }is the

nucleophle part of the carboxylic acid and carboxylic acid derivative.

{a)

(b}

(c}

{d)

(e)

0

Rw%—[ ] + RROH> R—E—OR’ is alcoholysis
Q G

R-{—[ | + FO-1> R—G—0His hydrolysis
0 Q

R—C—| ] + R&»g—ra—} R-—\C——PEJ{—R’ is aminolysis

Q O-H
R—C<[ 1 1 LiAlH4 R-—C—H is reduction
H

All of the above reactions work for almost alf carboxylic acid dorivatives.

Organic Chemistry H Fall 2015 Dy, ighn Final Exam Form B



i Shon, Answers (30 pts)
A Nomenclature: {2 pts each, 6 pts)
1 Given the structural formula shown below, give the [UPAC name of the molecule.

ik name

CH;
t‘l—h
Hno_cnrcbﬁ-rcm—cg—eﬁrcm
H,

b. namc

Q.
CH>CHCTE—H—-CH;

2. Given the foliowing name, draw a structural formula of the molecule (skeletal formula acceptable,
condensed structure, Lewis Dot structure acceptable, molecular [ormula, abhreviations ot acceptable - don't
forget 1o show the hydrogens in your formula unless you arc using the skeletsl structure )

pent-1-en-3-one

Organig Chemistry 1T Falf 2005 Dy Tahn Final Exam Form B3



5. Reactions: Show the Organic Product for the following reactions by giving the structural formula of
the product. {skeletal formula, condensed structure, Lewis Dot structure are all acceptable. Molecular
Formula, abbreviations are nat acceptable.) DO NOT SHOW MECHANTSMS. (2 pts cach, 10 pis)

Circte the number of the S _reaction which you want counted. i you do not choose, | wall just grade the
first 5 reactions. ! will not grade ail the reactions and give you potnts on only your best 5 reactions.

1) CILCH:0 B PCls

——

2 CH; B

NS

/C‘C\C Hg(OAc), H20

CHi 11 CH; o .
—
CH:
T {H: CHs (LH’"D—H K:Cr07 ST
—_—

4)
CI CHz—g— O+ CI—CH:O-H >

50 CH-C=C-H HgSO. H*H.O
—_———
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o)

D .
CHy CH: CHr¢—~Cl1 1 H—N—CHy —
iy

7) CHrgHﬂg'" O—H {13 Brz PBry
(2) H.O

B Short Answers part of Short Answers: (20 pis)

1 Given the following molecule, fill in the parcnthesis with the [ctier of the functional group,

(A)alkene (B)alkync (C)arene (D) alkyl halide  (E)alcohol  (F) cther {(7) amine
{H)aldehyde (I} ketone () carboxylic acid {(K)cster  (L)amide (M) acid halide {Nyacid
anhydride (You may usc all the ictters or none of the letters and may use the same letter multiple times}

(3 pis each, & pis total)

L)

ﬁl‘ A
}
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2

Label the following with a letier per parenthesis. You may use each letier one fime, of multiple
times.  {A}acidic hydrogen (B} Leaving group (C) reacts with HY (D) reacts with
nucleopiule  (Ej acts as nucleophile

(Some ol the parenthesis may have more than one correct answer but it you {ill the parcathests with

ONE correct letter, that is suflicient.  If you fill the parcathesis with one corrcet and some incorect
answers, you will lose some points.} {2 pts each, 8 pis total)

Organic Chemistry 11 Fall 2015 . 13 Hahn
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3. Cemplels e mechanism of the removal of Oy in the acetoacetic acid synthesis  or malonic acid
synthesis. (note: before you get to remove the CO:z you will have to do a reaction) Show electron

pushing arrows. (nole: this step is the acetoacetic acid synthesis or malonic acid synthesis half way
Inte the syathesis) (& pts total)

P
CHACH 00— —8—OCHrCH;y (1) FLOY

Ha

2 pls (z';ﬂér reaction with Hx0™)

{2) remove CO»
i
2 pts {show molecule wilh electron poshine arrows for removal of COs)
2 pts (show the final pﬁﬁm'aﬂcr the rc?mﬁmﬁz}_
Organic Chertistry 1T Fall 2015 D Hahn Final Exam Form B



Part il Long Answers (3% pis)  Show work where applicable.

1. (A)Kceping in rmind the general reaction mechanism of the addition of 2 nucleophile to carboxylic
acud derivative, complete the following “GENERALIZED” reaction mechanism. (MECHANISM
means you show ali intermediates. It you just give reaction products, you will LOSE LOTS OF
POINTE.} (total pts for question # 1, 14 pts, 6 pts for part (A)

0
CHs~ &~ [ O Et] “Nu*
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(1) Snow the Claisen Condensation Reaction Mechanism, The stuff over the amow i NaOFt, TtOH

{6 pts)

0
CH—{—[ O TFt]

{C) Explainin a sentence or two the relationshi

p between the reaction mechanism which you showed in
the step (A} above and step (R} {4 pts).
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2z (2) Lraw the MO energy diagram for cyclopentading anton in the space given. (S pis this letter, 15
pts total)

£

(P) Show the p orbital atomic orbital combination for the highesi 7% MO in your energy diagram above in
part (a) by the MO which matches. Represent the math sign of your p orbital lobes by shading in onc of the
fobes in ali of the p orbitals. Show the nodes. (3 pts)

(e} Fill your MO energy diagram |which vou drew above in (a}} with the appropriate number of electrons for
the cyclopentadiene anion  Use up and down arrows to represent electrons. {3 pis)

(d) Shew a Huckel rule explanation of the stability/instability of your ¢yclopentadiene anion {Huckel Rule
i5 4n+2 = # 7 electrons ) {3 pts)

n=—

Organtc Chemistry Il Fall 2015 Dr. Hahn Finai Exam Form B i3



3 Coraplete the following synthesis by filling in the blank.  1have provided some hints to help you

come up with the answers. NOTE: The way [ grade this is for you to fill in reasonable motecules based on
the immediate priov melecule. ie fyou fill in part A with the wrong molecule and then do the next
reaction to molecule B correctly you will get half credit for answening B correctly.  If vou fill in B with what
you would have gotten if you got A correetly but which cannot possibiy be generated from your wrong A,
you will lose all etedit even if it matches what you should have gotien. (There is no way that YOU can cOms
up with this answer except perhaps by guessing,) (3 pls each, 9 pts total)

O -
CHyCHrU-O-H  CH~CHrOH

—_—

A CsHuOp (IR C=0 streich)

NaOFEt _ ) _
& & B CeHwOs (TR C=0 stretch) T

-_
L ia1§f'_}h

{a} CHsMgBrfTHF _ _ ~
{6} HWO* C CoHuOs (IR O-H stretch) a

-
ol
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