Organic Chemistey 11 (CHEM #42) MWF 12 Lecture Tali 2015 Dr. Mabhn Exarm If 10720/15 MM Form A

Sign Name : _ Print Mame !/ .é ann

T

Please show work [or all questions [or partial and full eredit {except multiple choice questions) even on questions w hich do
not specify work. Only answers which are clearly readable will be graded. Tf you write thie answer other than in the intersded
space without clear indication of where, | will notgrade it . {am grading 250 x 10 page exams. by mysell [ am not going to
sperdl 3 hours kooking for your answer semewhere on the exam arut Fam nak going ta contact 250 people to tell me what they
meant to weite if I can't clearty read what you wrote. No Points for evased answers which are still sumewhat visibic. No
points for orrors gaing from the exarn to the scantron. No Points for anything other than normal organic chemistry formwitas
showing enough information fo answer the question. (2 pis print & sign name)

{total aumber of pages of the exanl = 10 pages + periodic table + scantron - Check number of pages. 1 yol turn inless tham 1 2
pages, ikis your awn responsiblity for not completing the exam j

Fart] Multiple Choice {2 pis each, 26 pts toral) Till in your answer on the hardeopy of the exam as backup [or yaur scanfron
in case you erasad so much that there is a computer error in grading,

MULTIPLE CHOTCE, Cheose the one allernative that best completes the statemnent or anawers the question.

1) Which of the follawing compounds will undergo bromination least rapidly when treated with Brp - 1) C
and FeBra?

A} acetanilide

B p-methylacetanitide
C} berzenesulfonic acid
B benzene

E) bromebenzene

2} Which ol the following reagents is the hest choice for oxidizing a primary alcohel to an aldehyde? 2 _ﬁ }
A}TiATHg '

BY DMSO0, (COCH2, FEIN (Swern)

6 = bad it

e oy - vl al )
_ "

CNW= ~0 w0 V@H:
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3 Which of the following reactions will reslt m the foremation of 4 secondary aleohel(s) in good 3 g
yield?

A)
O\ /1 HaOAE0 .
- / 2. NaBH,/OH
B
/1 BH;THF
O/ =
2. By Oy/OH
=
O
N&BIL/CH,0H
O.-f’
D}
0
1. LislH,
2 H;O"
E) bath A and )
47 What type of orbital do the lohe palr electrons on oxygen occupy in ethanel? 4 5'1
A spd Bl sp Cla Mp By
5) What compound results when I-bitanol is treated with D127 I ! ’

A} racemnic CHaCI2CHICH?
B} ClCH2CH2CH2OP{OH)2
) CH3C1 12CH2CH2PL

17) CHaCTIaCTH2CHa1

Ej Primary alcobols don't react with Bflz.

&) What descriptive lerm Is applied 1o the Llype of diene represented by 1.5-octadienc? 6p }g
A isnlated dlene

B alkymyl digne
) conjugaled diene
I cummulated diene

i} nome of the above

Orrzanic Chenustry 1T Lecture MWE 12 Fxam 11 Cie. TFahn Faorm A



71 Which of the following compounds is the most reactive dienophile in a Diels- Alder reaction with

1,3-butadiene]
&) CHz—CH2
i) CEHy =CHOCH3
) CF3CH~=CHCH3
D) (CH32C=CHz
R} CF lj_=c__flcﬁo

8) UV spectioscopy measures the energy required to protnote an electron from the _

molecular orbital tothe ____ wolecular orbital.
Al ]qv;rest m.:c.upied, lowest unoc:cup.iea - .
B) lowest ocqupied, highest _u.nm:i:ﬁ;'iied
C}-lﬁg'i-_té_st.ﬁcéizpie.d, highest tnoccupied
D} hight_est-.o_ci:upied,: lowest 1m0ccupied .

E) MNooe of the above

9) Which of the {ollowing is also an acceptable name for 3-nitrophenol?
A] p-nilrophenod .:
B m—'nihal:;h.enul
C} u—n‘t_frquhénol
D) hydroquinone

E) 3=cresol

103) Aromatic molecules contain . _m electrons.
A unpaired

B no

&) dn byttt am integen)

Dj dn » 2 {with n an integer) °

E} 4n+ 1 {with n artinleger)

11) In electrophilic aromatic substitution reaclions a bromine substituent:
Al is an activator and an o,p-directer.
I3} 15 2 depctivator and an o, p-director.
C) iz a deactivator and a m-~director.
3] is an activator and a m=director.

E) none of the above

Crganic Chermstry TT Lecture MWE 12 Eaarn T Dir. TTahn
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12) 2-Methylbutan-1-ol is classitied as . 12) ! _
AY an el
B) a secondary alechol
T} a peimary alcohol
¥} & phenal

¥} & tertiary aloohol

13) What 1s the major difference between an antisromatic and aromatic compound? k) £
A) Aromalic compounds cannot have a charged atorn in the struciure
B3 ‘The siructire must be cyctic for aromatic but not anliaromatic compotnds?
C) Antigromatic compounds have at beast one sp3 hybridized atom in the ring

D} Antiaromatic compounds can asswme a chair-like structure while aromatic compeounds arc
neatly flat

E) Omly arcratic compounds follow Huckle's rule.

Crrgande Chemisliy 1§ bacture MWE 12 Exam H B, Hahn Form A 4



Please show work on alt guestions for partiat gredit even on questions which do not specify. Please Write .
_ leglb]y If I cannot read your answer, [ cannot grade your answer. {usé back of exam for scratch paper)

- ._ I, _ Short Answers ( 39 pis)

A Nomenclature: {2 ptseach, § pis) /
1 Given the structural formuta showi bel W give the ILIP, C _

name

2. Given the tﬂli{mmg IUPAC name, draw & structaraf formmula of the mo Tecule (skeletal formula
acceptable, condensed structue, Lewis Dot structure acceptable, melecular formula not acceptable -
don't forgel to show the hydrogens in your formula unless you are using the skeletal! structure. )

. a 2. 3-dibromobenzoic acid - e T

Organic Chemistry IT Fall 2013 Dy Habn Exam Il Form A 5



B. Reactions: Show the Organic Product in the foltowing reactions by giving the structural formula of
the product. {skcletal formula, condensed structure, Lowis Dot struciure are all acccptable, Molecniar
Formula is not acceptable.) DO NOT SHOW MECHANISMS. You will enly earn points fur product
which are correct or are rogioisomers, or cnantiomers of the correct product or is an intermediate on the way
to produce the correct product. I will pive no points ~zero points for anything else. (2 pts cach, 8§ pts}

? i o

c=C (3) BH; THF
B NI (b HaOn / OTF ]#""
——t————

ik - Ol
O K

3y CH3CH-O-H PCls . .
- Cu} Co—(4

4 @{
ClI-CHz-CHO-H E@M_, {:/ P_,} [/ iﬂ_}/ .__._L — @ L_}_,

Organic Chemistry [T Tall 2015 Dr. Hahn Exam 11 Form A : &



C. Short Answers parl of Short Answoers: (23 pts)

. F i
(bl dil v itk
1 Given the following ]'Ju:lq Alder Reaction, give the ¢ i s the product which you drew

{aY cis [trang) product from afs trans) dicnophile fexo) pmduct {c} not altowed because of
the s-trans (s-cis) diene 7 Clmlc one to alt of the lefters. (3 pts 1 pt circling}

=r

2 a. th:n the following resonance structures, dees the dlreutmg group shown act as a

[do.p activatorpor (m deactivator) ] (cirele ome cntire parenthesis). (; p’rs gach, § pts total)
o | -
@ H H

I R nOH
W N TSN YW

b. Which of the resonance structures determines the directing group effect which you ohose above 7
Cm.ie the resonance structure and C"{plﬂlﬂ "r’uu may circle more thar one reso cture and

@ [ Q/MM/EL et

Strwhiwe W B Chanpe| ok en

QWi Ere bure ponin\ bl 205
ovibhe. @ also has ed
hep% Lo @ Lf“ﬁnjﬁ Thefe  Siobilse
oo (& simijow Foo posy) f"\e"’/w/%%;

N O prodand

Organic Chemistry 1T Fall 2015 Dr. Hahn Exam [I  Form A




3 Cump]eie the following synthosis by ﬁ}hng in the b]ank T have prov:dcd some hints to help you.
come up with the answers. NOTE: The way I grade this is for yuu to £1f in reasonable molecules based on
- the immediate ptior molecule. 1. If you fill in part A with the wr{}ng molecule and then do the next .
reaction to moleeuls B correcily you will gct half credit for answering B cnrr-::ctly Ifyou fill in B wilh tht

. youwould have gotten it you got A correctly but which cannol possibly be gem:mted from your wrong A,

you will lose all credit even if it matches what you should have gotten. (Therte is no way ihat you can come -

up with this answer except perhaps i::y UESSINE ls gach, 10 pt=; totaI)

"Ntk Tt
D [sCE .\ /C"‘—C CHy O
CIHz: . - : N m—~—>
7w N

Cide o | CL‘K | 11‘
S BH; THE C“""—_“C—"“’L
m:/( > - FiOs, OFF %?.(“ / \ F

W T W > @ R
| C{p H‘ e }W i | hﬂ C(a Hf@@ilﬁ}’

. Ly

O Vs Cit P

P T T
TsOH . LiAMN; .
e . -

2 _ Lt ln? NOT - W N

oy = -0 s (B) T

e l.lr\}O 0Ts o Hfag

Organic Chemistry 1f Fall 2015 Dr. Tlahn Bxam I Form A 8




B Part TIL Long Answcr:; {33 pts) Shaw work where apphcablc

1. a. Show the mechmmm ul thc gcncraﬂun uf the eier..tmphlte Foe thc fﬂllomn@, Frtedel Craft m :
{%ylaifon) then show the entire réaction mccha:msm including the resoriance structures of the -
arenium to the final product. If there is a n:arrangcmcnt in the mechanism, you sh-:}uld show it. (14
ptq I’.'-f' pts tumi) g

e

b. Iméwuuld yOUu use the product of the FTi &l Craft acylation to attach a primary alky! to benzene ?

Why ca/t you just attach a primary alkyl group to a benzene using Friedel Craft Alkylation ? Explain. (3

Lo CNbrnpmin 5 v et Lo seh ~id
o sOK Gretng Mo vl wi s

CUsCly, Cly —(4 |, & (€ Caurbocatiom L
e Ly M%cwﬁwwém

Organic Chemistry {f Yall 2015 D Hahn Exam I Forn A 9
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o

_ (b) Show the p orbital atumiu orhital comhmaﬂon or the hlgheat i MD iRATOUT energy dizgkam above in
part {a) by the MO ‘Whlbh matches. Represent the math sign of your p urblta] Jobes by shddm in one of the

nodes. {3 pts) . : e
_ ~[Fy 4 sked b0
ich you drew above in (2 wﬂ lhe appropriate number of elacirons for
< up anwn arrows frons, ,_ pts). @ £
(ci) Show a i—lucl{el et stabiTity/i n.v.thl iyl ' i

{Huckel Rule is 4n+2 = # & electrons ) (4 pts)
e\ /{-r\&[: ¢ ‘/9 4}q
| )

O UW‘"CL% 1 "

Organic Chemistry 1L Fall 2015 Dr. Hahn Exam II Form A 10
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o Slgu Name

- Orgaruc Chcfml.btrj-"ﬂ' {CHEM 442}MWF 1z Le::tu:e Fall 201" DJ. H'!hn Iwam I mf?ﬁf‘laM FurmB

B Plea show Wolk [or 11! questucuns Eor parhzﬂ zmd [u]l acdlt (crxr.w.pt mult:pje -::[rmme questmns]l EvEn on qucsh ons whlch do

net speﬂfy work. Only Answors whrch are cleariyrea da ble wilibe. graded IF Fouwri tc the aﬂswer other thar in thé mtended
' .---'_SP"ILE_'S-\’IlhDut clear indication 0f where_. [ will not g;mde it. (Fam gra dmg 250 X 14 p’lg,e exams. by m}rsclf l armn not goiRE ta

L ."pa?es, .1t1‘, ],ruur own ret;ponslh].tt}f fo: not completmg the exam)

._ : spend 3 huum [uukmg for ymu: answer snmewhere o the_exam and I am ot gomg ld contact ESIJ pecple tos 4811 me what :‘he;.'
mm.nt ta wWite 1F Team't L!Edr[ ¥ re-ad wha.t }rou wiote, No Poirits fur ErdbEd afyswerd whmh ard till somcwhat vtsﬂ:ﬂe “No i,

' pulnf& fn‘.nr erfors gomg Erom lhe & xim o the sea ntmn “No Pomts for’ aﬂ}fm;ng othor thar[ I'IUI'!Tldl Ul’g’dl‘llc L‘hEm]Sﬂ‘Y Eurmulas

. o answel  the qucstmm [2 'pt.s. nnt & 5ignname} ; C G [ O‘V’ S

1tron Lher,k numbe-r nf page-@ o _TE 5 ULl lu_m Ll'l less lhzm ] 2,

o -I'.:',(mtal ﬂunﬂ;er gf paggs of the r-:xdm '; 1{.1 pages + peno-.hc 1‘1hle +'5Cz

: part 1 \,-[U[t. P[e Chalce {2 pf; eaa._h 26 pls Eotui} Fﬂl n }rour answer oi me hardcopy of the exa.m as ba ckup for j’fﬂlf ‘sCﬂnerrl

_: m case y::ru emsed 50 much that thr:re i o mmputﬁ &ftor in gmd.mg

.‘11
'A)"Lm'u_m' T LT

+ (ko Cocie; waw: <
_ ._:'.C] H:I_(,r04 T e
D) KNIeDg

A} p—ru-lrophenol v

@m mlmphenol
" L} o—mtrophanol

o __D}hydroqammne N
;EJS,.C..resol._ L

- -3 W’I}%tde-mnpﬂve!ermis‘ﬂpphed o lhe l,}rpe ofdjene'mpmsmtcd by“l S-cactadlcne? '_ : L 3')_"'£].".:'-
A} Jsolaied diene " ;" S L T A o
'"'[!} a].k}'n}rl dmne

K ccun}ug'atcd dlcme
: _D} cumulatr;:d. dlﬁTlL :

- -l:f".}_l_mnepf_ fhe abo_v:; : '

| Ouganic Chomistry 1 Lechure MWE 12© BxamTl ° Dillshn  FormB - 1



4) Aromﬂtlc mnleude.h conitain _meleclrdns. Lo ' . : Y D
A} unp:ured ' .
Blao -

Ty dn {w1 rh nan mteger}
Odn 2 with a Lnteger] ’
E} 41+ _1 _{wnh nan 111reger]

5) In el.e:trup[“uhu a.mnmtu substltutton 1(‘.€ICTIGI'IS- a brumme auhstlment R S o :5.). _-f%._ .
' 'A} is .ﬂu activator and an o.p- d1re.|:tor N - o . .
5a de”lchvﬂlor 1nd an o, p-dmﬁ_tnr
'C] isa dEaLtwamr and a m-ditectar, -
l_ 1 is an d::tnrator a.nd am- d.ueclor

: E] nore- of the above

6 Wlnt typ-e Of orhital do the Eone pau’ electrcms cm oxygen ucmp} in eth.ma[?" P oL 6] A‘
' @spS _' - H}}_-p R & E D)P."___ B, e
) Whatcumpmnd rasults whenl butanol I treatedwﬂh P.fi,z? S R o 7. D "

-y) rac.emm CI-If;CI IQCI-[[CH3
)| C’EI;.CH:CHQCH:OI’(OH}z
B} CHRCHICHICH2PIz
OLH&LHzLHQ{..HZE _
E) Pra.mar_y alcalm[s dont react wﬂ.h P.."Iz

Chganic Chénﬁsh}' I Let.‘lfun'-__-_l'\d‘.lw}":'.lz oo Exam il D Hahn - FormB. | 2



ylelct'? .

B Wluu_h of e foi‘tuwmg reactiots wnll rcsu!t in tha forlmhon of & qeconda.ry a]cohc:rlia-} in ":md . 3 g . a

_Aj

O\ // IHg(OAc)gfﬂzo

. 2 NEBEOH ;nga N

B

f 1 BH3 THE

\\A’ 2. HIOEIDI—I

| NaBH/CH,OH

E}.b;:thAmdD__ o

) Ll V \pectrcscop_s-' IneasuLcs the enr-:rg}r reqw:ed to pLomorc an eledron fmm the - -

mrJLec ular.orbital to the molecu]ar otbital.

A} lowest occ:upned luwea.l unoccupied oo

B} lowesl oocupied, h1@est unoq:upied :
h1ghest UE‘CU]J]E,'d h:ghest unoectepied-

O l’ughest t:u.r.:upmd lnw est. unoccupled
) F} Nonc: t:f the al:lmfe '

10 2- Merhylbuldn 1- 0! i n_lassmed_ as

M) 'mtnui 4._ I ' C‘,H:} o

B) a secondary alcohal_.

D} 4 phenol ,

- E} a_ter[_laly alcohal =

Organie Clixém.istry I._k [;.Ei."ltll,l:l:.f:‘ MWT 12 N - Fxam . L}r l lahn
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1y What is the 1111_:01‘ thfmenoc bebwesan an ﬂntmmmahc anid 1romatic compn Lmd'f"

A) A_mmam i oL s :.annct Havéa chafged atom in the struclure - _
B) The. struct:.u_re musl be C}ru_hc for aromatic I:-u’r not ﬂuharumdhc Lompoundﬁ? o
- 'L} ﬁ.ntzammanc cmTIPOLLndS have at leaai one sp3 hy I::rndlzed_ atom in ﬂle u.ng

D) Antiaromatic LL:[II[JOU_HIjS cat assiune -:hmr—hke :.trmlulc Wh'i[l’-_" amma lu compnrunds are
neca rly fiat :

.®Orﬂy ﬂromatm mmpmuu:ls Futluw Hudr\le 5 mlr-:

12) W'hlch of the fc]iawmg cnmpmmds wﬂ] undergo bmmmatmn [ea.st ra;:ndly when irea!ed wnth ]51“2
- and FeBrg? .

Al agatar_uhdf_ ' (-/“C)“f UME'T
B} p- rﬁcfh}lﬂcehmllde "u {,744. o ﬁ»{ 3\’".' o
@henzenesuﬁomc acid ~— Ty (ﬂ_g,d,{j,

zi EE“”“: g WLU?,V‘E’[ .
TOMMD e NE ena .
S ,.__O?upuf/d/'f‘b:_

C 13- butar.imne? _
2 Clig= Cﬁz o
By C[IE—CI[-ID(,H;J, i = B %/
) cu;,»cH (,HLH?, qd@
D) (CHa}zL C[Iz ' “fici'fy
(WLH;-CIICHD,

- Owganic Cheu.‘.dsh'y I I.c;;:l;l.'lm MWEL2 ) F":ram![ o _Dr.'H-ﬂh.ﬁ c -'I-‘a.i_rm'.]j'_ D4

13} Wf.uch af the fﬂllowmg c:::umptmnds is the st reachve dlenophﬂe ina DleIs Aldcr reachon w1th o
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Organic Chernisiry I Pall 2015 Ii'lffﬂahn Clkam 0 Form B

. . e
ot o pr s bl b o T
N S AR e i r.._A..\.; oL T F e T

' Pieuse shcm« work on all questlonq Im‘ pamal credit even on questmns whmh da not spcm[‘y Please write -

. [cwlhfv TF1 cann{}t read your amwer tcannet g ;:mde your answer. {use back of exam fur scrarch pa.per} o

m: %imrt Answcr%( 34. pts)

A, Nnmcnclamre (’? pts cach

B < ees T
S 2 Gwen ¢ lollowi " ame, rawastructural fnnnuldofthemulecu]e {skelatal iormula

‘accepiable, condensed structure, Lewis Dot struciure acceptable, ‘holecidar fornnla-fiot acccptable-- S
- clont !orget to. show the hvdmgens in ynur fm:mula unleas yc-u are usmg the bkclctzﬂ stmctluc“;




B o - e AT
IR N P T "» N R e A

B. Reactmm Show the Orgamc Product in the Jul!umng reactmns bv gwmg the structursl formula of

- the product, (skelstal formula, condensed struciure, Lewds Dot structure are all acoceplable. Molscitlar

- Formula is pot acceptable ) D(J NOT SHOW MECHANISMS. You wilt Dnljf garn points for prnduct .

- which arc COTTECt Or are regioisomers, ot E:nantwmer:, o the cortect product or is an intenmediate on the way
: .'tu producc the cun‘eut pruduct, 1 w:ll Ewe o rmmts —7ero nﬂmh for amthmg elﬂe {’?_ pts cach, § ps) -

“3 & @ Hg(omz o \C LS
h\&m&

: .Cl"h"

B e o Y
SO CHy (Shl} L L

. LH!—LH}ADH _-D_ass Martin - - -

Orgamc, C-h‘;miﬁ"}“ U Fell 2015 -Dr. E.-{a:hn  Exam U ‘Form " . S



e e G AT ST £ SEEATYRm R AT ,  EITTN
B R L e T,

C. Short Anchfs par’t of Shcrrt'ﬁnswérs: {'23 pts}

i il 2 the follou ing Diglg Aidcr Rt‘.‘dttlﬁn givethe corrcct pmduct . Is the product which yoﬁ drew
: oduci Frum ] CIS ¥ xcnophﬂe (b] an cndu (exc—) pmdu«:: (c} not allmmcd bccau5e of

b thh of thn;»réﬁmancc qtruc,tures dctermmes thc dlrecimg, g_rr:-up eifeot whmh _wu

Cirgle th ésnnzmce smmture and explam You may circle mcrrc tha:n unc FES0TiEA
explam(gth reﬁonanca slruttums whmh }"{111 chme (6 ptS] g T '

R}u N @ it o ® 5T L des m,;é

ﬂﬁv J’\JOL Sa é‘w’f
eds o peta et

=2 @«
Y 0r
. '-_'f_? ! f'

Organic Cheristry {I  Fall 2015 C D, .['Ia.hn_ B “Exam I : Fnr_m-'B. : I -7



SR s,--n e

3"'\_» -_,'I:’ A“'g\"‘-’:..-‘ck-‘ APk ,e t}\'glgg,z ,a;. m--° 'Tw,-u._u_-..f.a_r

o Y TR R "-.-_g_,\.i“"il"'
N"\__,r'-ﬂ u.ﬁ i, \.i l.f“ﬁ‘_‘z.;'_ nn.l;‘..'i._...l.. i

;4

-3 Complata the iullﬂwmg aynthes::-. b} h]lmg n the blank. [ havn prowdﬁd sumc hints to thp you
come up-with the angwers. NOTL: . The wiy [ grade (his is for you to fi1l in reasonable molecules bascd on
_ thé immediate prior molecule, i H you'filt in part A with the wrong molecule and then do the next
" . réaction to molecnlé B correctly you will get half credit for answermg B Lumactly ITfyoufillinB mth what
. you would have gotten if you ot A correctly hut which cannot possibly be gencr’tted from your wrong A
you will loseall credit ever if it matches what you should have gotten, ('T‘here is no way that you can’ wma oo

up W1 th this answer except pe

ing.} {2 pts each, 10 s

v

| \4} \55 S

nfz/'
\c

C ) .
H\ TsOH Co

- (A} GHuOTs -

LL S —
/ I HE(OAL)A Clr Cﬁh_.— \ |

THF, 0 -

(B)cmmz_ 4o ‘-_LJ/.;?

DH NaBHq

Grganic Chiendistry I Fall 2015

Dr. Hahn
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e T T A A S S rJt ek S EEE Y "“‘j ;.mf.-.a. il BRI “;J‘&-c
. Part oL IGHE Anawcrs (33 Pts} Shc:rw wurk where appimable _ ' Clt R - c
L. Show the mephamsm of thc gcneratmu of’ lhe electmphﬂe for the luliuwzng Fr[edel Cral Ticyl atmn N

{acylali nm} then show the énlire rf:actmn mechanism including the resonance structyres of the .
- areniuin o the f' nal product. If there isa fearrangement in the mf:chaﬂibln yc)u should show i |

S R

" CHs

o CHTLH—LCHJF - AL
. ._.-‘_—'*- ...._ ._ .

8 ‘Jrganu. Lheml_».tryll Fall "E’HS Dr Hahn E*{am 1 Formg. - - Y



- . . e T
gt LT = J A ey 5
v TR AR T Lo e

C2 . (a) Draw thc ‘v‘[D energv djap,mm tor c}f-::luﬂta. [ A5, ?-‘retrﬂene in the space given, (3 pts, this _l.ét'te_'r,
mp!a tutal} . o Y Y N

(c} Fill your MU energy dmgmm. Tl c:h :.fnu drew 4buve in {a}] Wrth thé appmprlate I
the . c}clccta-l 3.5, 7-tefracne Use up and-dowmrasiogys to reprcsent elcc:tmns (4 pt:-‘.) \

R el S0
eexpiaTation nfthe
Rulers4n+2 #1clcctrnns)(4pts) '

ﬂ | LHWZ é”cz'- N”NL ﬁww%m%

Orgunic Chemistry 1 Fall 2015 Dr.Ilabn  Exam I . Form B .. . 10



Organic Cheristry 1T {CHEM 442) MWF 12 Lecture Fall 2015 Dr. Habhn  Exam Il 10f26/15M Form A

Sign Name Print Name

Please show work for all questions for partial and full credit (except multiple choice questions) even on questions which do
ot specify work. Only answets which are clearly reedable will be praded. I you write the answer other than in (he intended
space without dear indicalion of where, Twill not grade it {f am grading 250 x 10 page exams. by myself | am not going to
spend 3 hours laoking for your answer somewhere on the exam and Tam not going Lo contact 250 people to tell me whal they
meant to write if T can't clearly read what you wrote. No Points for erased answers which are still somewhal visible, No
points for errors going from the exam to the scantren,  No Points for anything vther than hormal organic chemistry forimulas
showing enough informmation te snswer the question. (2 pis prinl & sign name)

{total number of pages of the exam — 10 pages + periodic table + scanlron  Check number of pages. Il you hum in less than 12,
pages, itis your own responsiblity for nol completing the exam.}

Part t Muitiple Choice (2 pts eacly 26 pts total) Fill in your answer on the hardcopy of the exam as backup fur your scantros
i case you erased 5o much that there s ¢ computer error in grading,

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question,

13 Which of the fellowing compounds will underge bromination least rapidly when treated withBrs 1)
and FeBea?

A) acelanilide

B} p-methylacetanilide
C) bencenesultonic acid
D} bencsene

L} bromobenzene

2) Which of the following reagents is the best cholce for oxidizing a primary alcohol to an aldehyde?  2)
A)LAITT4
B DMSO, {COC2, B3N {Swern)
C}p FaCrOy
D) KMnO4
E) Na2CrzCy, H2504

Organic Chemistry 1 Lechure MWF 12 Exam [} Dr. ITahn Form A 1



3) Which of the [ollowing reaclions will result in the formation of a secondary aloohol(s} in good
yield?

A)
@\ V4 i. HOARRHO
~ 2 WaBH/OIF
E}
@ # 1 BHgTHF
2. Hy Oy OH

(.
0
NBH,/CH;0H
of
B/
o
1. JiAIH,
......._.—'..
o 2. HzO
[} both A and I

4} What type of orbital do the lone pair electrons on cxygen oceupy in ethanol?
AYspd B) sp Cyn Dp L}«

5) What compound results when 1-butand is {reated with P/T27
M) racemic CH3CHCHECHS
B} CH3CH2CH2CH2OPIOH)2
C) CHaCI2CIDCrH i1z
1% CH3CH2 CH2CHAI

F} Primary alcohols den't react with Pflz.

&} What deseriptive term is applied to the type of diene represenied by 1,5-octadieng?
A) solated diene

B atlomyl diene
C} conjugated diene
L3} cumilated diene

E} none of the above

Organic Chemistry I Lectuze MWT 12 Hxam 1l Dr. Hahn Form A
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71 Which of the fullowing compounds is the most reactive dienophile in & Dieks- Alder reaclion wilh
1.3-butadiens?

A)CH2--CHz
By CHo—~CHOC 13
C) CH3CH.CHCH3
D) {CH3RC=CHY
E) CH=CHCHO

8) UV spectroscopy measiires the energy required to promote an eleclron from the
molecular orhilal tothe malecular orkital.

A lowest cocupied, [west wnocon pred
B) lewest oocupied, highest dnoccupied
C) highes| occupled, highest unoccupied
[ highest ocoupled, lowest unoccupied

£} Nore of the sbove

91 Which of the followring is also air acceptable name for 3-niirophenol?
A) p-nitrophenol
B} m-—nitrophenol
C) p-nitrophenal
D) hydroquinone
E} 3-cresol

1 Arcmalic melecules conlain 71 electrons,
Alunpaited
By o
C) 4n fwith o an integer)
I dn + 2 {with » an integer)
E} 4n + 1 {with n an integer)

11} In electrophilic arcmatic substition reactions a bromine substituent:
A is an aclivaior and an o,p-direclor.
B} is a deactivator and an o,p-direcior,
) is 8 deactivator and a m-ditector.
D} is an activator and a m-direcior.

El none of the above

Organic Chemistry [I Lecture MWE 12 Exam I D, Habn Form A
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12) 2-Melhylbwian-1-ol is classified as _ 12)
Ay an encl
B a sccondary aleohol
) a primary alechaol
12) a phenol
L} a tertiary alcohol

13} Whal is the major difference between an antiaromatic and arematic comnpoand? 13y
A) Aromatic compounds cannol have a chargad atom n the structure
B) The structure must be opclic for aromatic but not antiaromatic compounds?
C) Antiaromalic compounds have at least one spd hybridized atom in the ring

) Anliaromatic compounds can assume a chair-like structure while aromatic compounds are
nearly tat

E) Only aromatic compounds follow Hucdkle's rule.

Organic Chemistry U Lecture MVE 12 Exam i D, Hahn Form A 4



TPlease show work on all questions for partial credit even on questions which do not specify. Please wiite
legibly. If [ cannot read your answer, I cannot grade vour answer. (usc back of exam for seratch paper)

1L Short Answers ( 39 pis)
A MNomenclature: (2 pis cach, 8 pis)

L. Given the structural formula shown below, give the IUPAC name of the molecute,

. name

Osl

1

Br

2 Given the following [UPAC name, draw a structural formula of the molecule (skeletal formula
acceptable, condensed structure, Lewis Dol structure acceptable, molecular formula not acceptable -
don't forget to show the hydrogens in your fermula unless you arz using the skeletal structure )

a 2, 3-tdibromobenzoic acid

b £=T-bromonon-3-en-3-ol

Organtg Chemmigtry I Fall 2015 Dr. Hahn Exam 1T  Form A



B, Reactions: Show the Organic Product in the following reactions by giving the structural formula of
the product. (skeletal formuls, condensed structure, Lewis Dol structurce are all acceptable. Molecular
Formula is not acceptable ) DO NOT SHOW MUCHANISMS.  You will only earn points for product
which are correct or are regioisomers, or enantiomers of the correct product or 15 an intermediate on the way
to produce the comect product. 1 will give no points —zero points for anything else. (2 pls each, 8 pts)

¢,
13 /’w1

@ Cl/AICK
—

2)
CH. 1
}C=C\{ (2) BHx:THF
H H (b)) H O/ OH
—_——

3) CHaCH:0-H FCls
-

4)

CH-CHCH;O-H  NaxCr0:/ H' .

Orpanic Chemistry 1! Fall 2015 Dr. Hahn Exam IT  Form A ]



C. Short Answers part of Short Answers: (23 pls)

L Given the following Dicls Alder Reaction, give the correct product.  1s the product which you drew
(&) cis (trans) product from a cis (trans) dienophile (b} an endo (¢xo) product () not allowed because of
the s-trans (s-cis) diene ?  Circle one to all of the letters. {5 pis, 1 pl circling)

-

2 a. Civen the folowing resonance siructures, does the direcling greup shown act as a

[ to,p activator} or (m deactivator) § (circle one eniire parenthesis). {4 pts each, § pts total)

H  H H ] 0
N/ \E\b KN} AT
P ° cl
®

b. Which of the tesonance structures determimes the directing group effect which you chose above ?
Circle the resonance structure and explain.  You may circle more than one resonance structure and
explain both resonance structures which you chose. {4 pts)

Crganic Chemistry TT Fall 2015 Dr. Hahn Exam I FormA 7



3 Complete the following synthesis by filling in the blank. | have provided some hints to help you
comc up with the answers. NOTE: The way T grade this is for you to (711 i reasonable molocules based on
the immediate prior molecule, i.e. If you fill in part A with the wrong molecule and then do the next
reaction to molecule I3 correcily you will get half credit for answering B correctly.  If you fill in B with what
you would have gotten if you gol A comectly but which cannot possibly be generated from your wrong A,
you will lose all credit cven if it matches what you should have gotten, (There is no way that you can come
up wilh this answer except perhaps by guessing.) (2 pts each, 180 pis {otul)

H(KL
CHa
tH =<-l
} Ts(OH CH G
CH; 1 -———? —_

e PyPReEs
ket Carve o £oypmidn
Las Pmbje,(,f%f Oh, bpayﬂ/
&@M the  Stort of Clagy

BHs THF
— 1120, OH
(B) GHmtr o —=> () &GO :
TsOH LiAlH,
(D} GHOUTs () eﬂ'ﬁ?"
Colhp 00T <chyp

Organic Chemistry 1T Fal 2015 Dr. Ilahn Exam T Form A 8



Part [T, Tong Answers (33 pts} Show work where apphicable.

1. a. Show the mechanism of the generation of the clectrophile for the following Friedel Craft alkylation
(acylation) then show the entire reaction meachanism including the resonance struclures of the
arenium to the tinul product. If there is a rearrangement in the mechanism, vou shonld show it (14
pts, 17 pts total)

/
cmcuif:’n + @ AICI
CH ,

b. How would you use the product of the Friedel Craft acylation to attach a primary alkyl to benzene ?
Why can’t you just attach a primary alkyl group to a benzene using Friedel Craft Alkylation 7 Explain, {3
pts)

Organic Chermastry If Fall 2015 Dr, Hahn Ixam (I  Form A 9



2 {a) Draw the MO energy disgram for cyclohepta-1,3_5-trienyl cation in the space given, (5 pis this
letter, 16 pts total)

O

{(b) Show the p orbital atomic orbital combination for the highest n* MO in your energy diagram above in
part (a) by the MO which matches. Represeni ithe math sign of your p orbital lobes by shading in one of the
lobes in all of the porbitals, Show the nodes. (3 pts)

() Fill your MO energy diagram [which you drew above in ()] with the appropriate number of electrons for
the cyclohepta-1,3,5-trieny! cation  Use up and down arrows to represcnt cleeirons. {4 pts)

{d} Show a Huckel rule explanation of the stability/instability of your cyclohepta-1,3 5-Irienyl cation
(Hucke! Rule is 4n+2 = #  efectrons } {4 pts)

n=

Organic Chemisiry 7T Fall 2015 Dr. Hahn Exam I  Form A 10



Organic Chemnistry 1L (CHEM 442) MWT 12 Leclure Fall 2015 Dr. Hahn  Fxam H 10/226/I5M  Form B

Sign Mame Prinl Name _

Pleasc show work for all questions for partial and full eredit {except multiple choice questions) even on questions which do
nwt specify work, Only answes which are cleatty readable will be graded. i you write the answer other than in the ntended
spag: without clear indication of where, I will not grade it . (I am grading 250 x 10 page exams. by myself | am not going to
spend 3 hours looking for your answer somewhere on the exam and I am not going to contact 250 people to relt me what they
meant to wrile il I can'l clearly Tead what you wrote. No Points for erased answers which are still somewhat visible. No
poinds [or errors going from the exam to the scantron. Mo Points for anything other than normal organic chemistry formualas
showing enough informaiion Lo arswer the quaeslion. (2 pts print & sign name} C ) lﬂ -

{lotal number of pages of e examn — 10 pages + periodic table + scontron  Check number of pages. If youturn in less than 2.
pages, itis your own responsiblity tor not completing the exam. }

PartT Multiple Choice (2 pts each, 26 pts tolal}  Fill in vour answer on the hardcopy of the cxam as backup for your scantron
in case you crased so tnuch that there is & compuier grror in grading.

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question,

Tt Which of the following reagents is the best choice for oxidizing a primary alcohol to an aldehyde? 3]
A} LialHg
B) DMSO, (COCL2, TSN (Swern)
CyHaCr
[ KhMinGq
E} Na2CrCrr, H2504

21 Which of the fallowing is also an accoptable name for 3-nitrophenol? 21
A p-nitrophenol
13) m-mitrophencl
C} e=-nitropheno
¥ hydroquinone

EY 3=cresol

31 What descriptive term is applied to the iype of dienc represented by 1,5-ocladiene? 2
A isolated dieng
B alkynyt diene
C} aomjugated divne
D cumulated diene

£ none of 1he above

Organic Chemistry 1T Lecture MWF 12 Fxam |1 . Hahn Form B 1



47 Aromatic moieoehes contain T Clecttons.

A} unpairet

B) no

C} 4n (with n an integer}

D) 4n + Z (wilhn an inleger}

E} 4n + 1 {willi n an inleger}

5) I electrophilic atomatic sabstitution reactions a bromine substitusent:

Al is an activator and an o,p-director.
B} 1= a deactivatior and an o,p-director.
) is a deactivalor and a m-director.
D) is an activator and & m-divector.

E) none of the above

6] What type of orbital do the lone pair elecirons on oxygen oooupy in ethanol?

A) sp3 B) 5p Q' D) p

73 Whal compound results when 1-butanol is treated with P17
A) racemic CH3CH2>CHICH:
B} CH3CH2CH2CH2OP(CH )2
C) Cl13CHCI 2CLz k7
0y CH3CH2CH2CH?2
E} Frimary alcohols don't veact wilh B2,

Organic Chemistry U Lochure MW 12 Exam 1T Dr. Hahn

Form B
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&) Which ol the following reaciions will resudt in the formatlon of a secondary aleohol{s) in good

yicld?
A
1. Hg(OAc)E,O
<O> J 1 HeOApEC
2. NaBH,/OH:
B
O /1 BHTHF
2. B0/ OH
<)
o
NaBH/CH;0H
-~
o
2
0
1. LiAlH,
2 H;O
Eyboth & and D

9 TV spectroscopy measures the energy reguired Lo promote an electron from the
molecular orbilal to the nmwlecukar orblital.

A) lowest cocupied, lowest unocoupied
B lowest oocupled, highest unoccupied
) highest oceupied, highest unocoupied
DY highest oceupied, lowest unocoupied
E} None of the above

1) 2-Methylbutan-1-ol is classified as =~
AJ an enol
B) a secondary alcohal
) a primary alcohol
) a phencl

E) a terBary alcohol

Orgamic Chemnistey 11 Leciure MW 12 Exam H Tr. Hahn Form B
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11} Wha is the major difterence betsreen an antiaromatic and aromabc compound ? 11}

A) Aromatic compounds canmot have a charged atom in the structure
B} The structure must be cyclic for arcmatic but not antiaromatic compounds?
C) Anliaromatic compeounds have at leasl one spd hybridized atom in the ring

D) Antiaromalic compounds can asswme a chair-like struclure while aromatic compounds ave
nearty fiat

E) Only aromalic compounds follow Buckle's rute.

12} Which of the following compounds will underge bromination least rapidly when treated witl Bro 1
and FeBra?
A acetanifide
B} p-methylacetanilide
) benzenesulforic acid
D) berzena

E} brarmobenzene

13} Which of the followng compounds is the most reactive dicnophile in a Dicts- Alder reaclion wilh 13
13-butadiene?

Ay p=Cli2

B CHp=CHOCH3
Cy CH3CH—CHCH3
D) (CH3)2C=CH2

E} CHx=CFICTIO

Organic Chomistry 1 Leclure MWT 12 ExamTi Ir. Hahn Form B 4



Please show work on all questions for partial credit even on questions which do not specity, Please write
legibly. If T cannot read your answer, | camot grade your answer. (use back ol exam for scraich paper)

1. Short Answers ( 3% pts)

A, Nomenclature: (2 pts each, & pis)

I Given the structural formula shown below, give the INPAC name of the molecule.
a2 name
C
~—H;
b name _
-
2. (iven the following IUPAC name, draw a structural formula of the molecule (skeletal formula

acceptable, condensed structure, Tewis Dot siructure aceeptable, molecular formula not acceptable -
don't forget to show the hydrogens in your Termaula nnless you are using the skeleta! sfructure. }

A m-nitroaniling

b 4,3-dimethyl-2-heptanol

Organic Chernistry T Fall 2015 Dr. Hahn Exam 1T Form B3



B. Reactions: Show the Organic Product in the follawing reactions by giving the structural formulg of
the product. {skeletal formula, condenscd structure, Lewis Dot structure are all acceptable, Molecular
'ormula is not acceptable.) DG NOT SHOW MECHANISMS. You will only earn points for product
which arc correct or are regioisomers, or enantiomers of the correct product or is an intermediate on the way

to produce the correct product. T will give no points —sery points for anything else, (2 pts each, 8 pts)

o
1 L]

0 U
SO: 7 H80,
2) CH H
N/
/c:c (a) Hg(OAc), 1LO
CHY  NCH»Cli; (b)OM NaBHs
3)
CH:s
CHrC-Br + ILO
H; (Sul)
4)

CHaCHemOF Degs Martin
T »

Orgamic Chemistry I Fall 2015 Dr. Hahn Exam T  Form B



C. Shett Answers part of Short Answers: {23 pts)

1. Given the following Dieis Alder Reaction, givc {he correct product. s
() ¢is {trans) product from a cis {trans) dicnophile (b)Y an endo fexo) product
the s-trans (s-¢is) diene 7 Circle one to all of the Jetters. (5 pts, 1 pt circling)

@; PN
Wﬂj u

the product which you drew
() not allowed because of

2 a.  Given the following resonance structures, does the directing group shown act as 2

[ {o,p activator) or (m deactivator) | {circle one entire parenthesis). (2pts each, 8 pts fofal)

- &) - &) — &
\ /0:: i “ (} { - @
& N\g N6
Ll 1 |
S &

b. Which of the resonance structures delermines the directing group effect which you chose above 7

Circle the tesonance structure and explain.  You may circle more than one resonance structure and
explain both resonance structures which you chose. {6 pts)

Organic Chemistry !l Fall 2015 Dr. Hahn Exam [  Form B



3 Complete the fullowing synthesis by filling in the blank. I have provided some hints to help you
comc up with the answers, NOTE: The way I grade this is for you to fill in reasonable molecules based on
the immediale prior molecule. ie If you fill in part A with the wrong molecule and then do the next
reaction to molecule B correctly you will get half credit for answering B correctly. 1 you §i in B with what
you would have gotten if vou got A correctly but which cannot possibly be generated from your wrong A,
you will lose aH credil even if' it maiehes what you should have gotten.  (There is no way that you can come
up with this unswer except perhaps by guessing.) (2 pts each, 10 pts tolal)

HO
\CH;:
sz
CH A
;—;::\ TsOI] LiAlH,
CHY i o—y _ _ -
{A} CoHOTs
Ha(OAc);
_ - _THRILO
(B) Cetr OH"NaBH, (C) Cofl 110>

—

H;
IICI Cf‘

_ _ - AlC]y _ _
Dy CoHpCl —7 (B) CisHp

Organic Chemistry I Fall 2015 Dr. Hahn Exam I Form B g



Part T Long Answers (33 pts)  Show work where applicable.

1. Show the mechanism of the generation of the electrophile for the following Friedel Craft alkylation
(acylation) then show the entire reaction mechanism inchiding the resonanee struciures of [he

arenlum to the final product, Trthere s a rearrangement in the mechanism, vou should show it (17
pis)

Iy

CHstH-J:l;lI-erl[ n @ AICH

Oxganic Chemisiry Il Fall 2015 Dr. Hahn Exam I FomB



2 {a} Draw the MO energy diapram for cyclocta-1,3.5, 7-teltacne  in the space given. {5 pits this leteer,
10 pts total}

{(b) Show the p orbital atomic orbital combination for the hishest 7* MO in vour energy diagram above in
2
part {a) by the MO which matches. Represent the math sign of your p orbrtal lobes by shading in one of the
lobes in all of the p orbitals. Show the nodes. (3 pts)

() Lill your MO energy diagram {which you diew above in {a)] with the appropriate number of electrons for
the . cyclocia-1,3,5, 7-letraene  Use up and down arrows to represent electrons. (4 pts)

{d) Show z inckel rule explanation of the stability/fnstability of your cyclocta-1,3,5, 7-tetracne (Tuckel
Rule is 4n+2 = # x electrons ) (4 pts)

Organic Chemistry !l Fall 2015  Dr. Hahn Exam 1II Form B T



