Exam 111 Organic Chemistry IT({CHEM 442) Fall 15 12/2/13 Dr. Habn MWF12pm Form A, lixam# _

Print Name

Sipn Name . .
. | pts scantron nume) (1) pis, 13 pages | scaniron shoct)

{1 pt namec above prini & si

Cﬂfaw

Please show work on all quesiions lor partial credit even on questions which do not specily. Plcasc write
legibly. [IfTcummol read your answer, I cannol grade your answer, {use back ol’exam for scratch puper — If
you want me to prade something not it the space for the anywer, clearly specify in wnting. Telting me during
the exam where to ind the answer docs net qualify because L will just vaguely remember someone telling me
something during the exam not which one of 250 students told me what to grade on what page.)

Circle angwer on this form for backup (o the seantron.  1here is no partial credit for showing work in the
multliple choice,

in all questions on all paris of this cxam, R is not equal w hydrogen but is an alkyl.

L Magtiple Choice (2 pts cach, 24 ptsy Choose the pae best stateent in each question.
1. Which ol the following are not exceptions Lo most carboxylic acid and carboxylic acid derivatives

reactions {and do not do the standard reactions of carboxylic acid derivatives) 7 Or choose the best
statcment.

C
@ R—E——-(}—-H + NI 2 ' Kﬂg-xﬁ /L/bs}{f
(b R,-E-NH;: + ReO—T1 > ,U (-
(c)

R—%-O-H LR TMg X D -}

3 . . . . . .
All of the above are exceptions o the slandard reactions of carboxylic acid and carboxylic acid
derivatives.
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pa Wwhich of the toMlowing are valid ways to make ketone and aldchydes
fa) CHs —r;d.-x. BH:/THE CL H
ey

(b} C}-I;—-; O-H  KleOnH  CH—C=0
Hs

—_—— “EH

(e) ll{_l‘éG-'{}-‘II POC, Swern, or Diess hﬂﬁn R-—-‘E‘-—ll

(d) H\( R > H
Y Qs or 080 =0 0
P G LU w
@ All are correct

Which ol the following is an incorreet reactions or which is the besl slatement ?

L}

{a) R——%—i{' RO o C A 4 R“(%(—O-R“

' H
(b R_%-—R’ t Ol 2 R_%,\TOH

@ R~(§B—~R’ R MgX > R—%&{ . — 4‘_.-?@”
k.

{d} All above reactions are correct.
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4, Choose the one incorrect statement or choose the best statement,
R =R’ i 2 Ketal
R

VR
{h) —OFRC 1y an acetal
I

I .
{c) ~—FFR" s & hemiacetal
b
1
(d) =R is o hemiketal
i{:'!

e} All above statements arc correct.

3. Which of the loliowing arc ways to get g catboxylic acid ¥ Choose the best staternent.
(R not equal Th

(@ TiATH:  CO»
T

® H TR
:;'C=£/ MXI ng agent
R '

T

{c) R-C=N Hz0, H’
—
{d} {2} and {c) will produce carboxylic acid.

(e) All of the above resulis in a carboxylic acid.
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0. Which of the following 1s correct?
{a) 8 Gy )
CHpt> -Izv—f&,_.-{‘.l-[_:, is the carboxylic acid derivative, acett: anhydnde

(
(b) C'Hg-——ti— O-<CHCLE is ethyl acetuto
Ly CoN s acelomitrile

@ {b} & (c) arc correct

fc) All are comect,

7. Choose the one besi stalement:

() Lpoxide is a 3 ring ether which is espeeially reactive because the oxygen in cpoxides are sp’
idized and have ring sirain because of the 607 structure around the sp hybridized oxygen.

(k) Epoxides react with acidic and basie water 1o {m sheohels (LL(E{;
{c) Epoxides react with Grignards and orgarolithium to form &(ﬂ’s Qjﬂ( W /

{d} All above statements arc true,

8. Cloose the one best slalement,

fa) Tthers ure very slable (o a lot of reactions.

(h) Lithers react with acidic water to form aleohol.

fc) Ethers form peroxides when left inder air for an extended time. Ether peroxides explode.
@4 All staterenis above are true,

{e) Only (a} and (b} are true.
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9. In the following generalized drawing of ketong, which of the following are meerrect or 13 the best
stateinent, )

¥
{a) Reacts with I17 as the [irst step of reaction mechanisnis.
(b} Reacts with nucleophile.
() Is an acidic hydrogen.

{d) Carbon atier removal ol acidic hydrogen, acts as a nucleophile.

@ Al stalements above are e, -

11 For nomenclalure choose the one best statement.

{a) Aldehyde has a sulTix “al™ but has a prefix “oxo™
(b} Ketone has a suffix “one” bul has a prefix “formy[™
() Alcobo! has a suffix “ol” but T a prelix “hydvoxy”

(d} (a) and (b) are true.

@ Alb stalements above are correct.

11, {ircle the best statement aboul common {non U PACY names;

THE is

(b)  Tormaldehyde is E;u’}_(ﬂ—o—H

{c} Acctong 1s (IH-;—EL H
Cu

(cl) Nome ol'the above are commect.

(Organic Chemistey 1T 1all 2015 Dr. Hahn Lxam Il lorm A



12, Choosc the best reaction for carboxylic acid and carboxylic acid derivatives where | |is the
nucleophile part of the carboxylic acid and eavboxylic aoid derivative.

© o4 B
R-U—{ ] ' R OMN—=> R—C—0R"is gleoholysis

{b}
Rpi{—[ | + HO-H-> R-—%-—-O-I—I is hydrolysis

© Rj-—[ 11 R_’—EI:II% R--%_IEIF—R’ is aminolysis

(d) R_E o
'—f ] + LiALH4 = R—{—H isreduction

{ All of e above reactions work for almost all carboxylic acid derivatives,

Organic Chermistry 1T Fall 2015 Dr, Hahn Exanmt III l'orm A



1L sShorl Answers (44 pis)
AL Nomenclaturc: (2 pts each, 3 pts)

1. Criven the structural formula shown below, give the IUPAC name of the melccule.

P ? Lot gl bm«w&(
CH;-:CHz-CI—Tg»-CIb-g—Br ‘O Wy/& b Vorn Mfz(

Py Gl CII € TE-CH G Shrbp CHACHCH | r
. _?H?H“ e he ; la i ereaCH

N -
A QW

2. Given the following name, draw a structural formula of the molecube {skelotal Tormula acceplable,
condensed stracture, Lewis Dot structure acceplable, molecular fornuia not acceptable - don't [orget 1o show
the hydrogens in your fornnla unless you are uging the skeletal structure.)

a. ethy! propyl ether

b. J-ethoxy hexanc . CI}Z/C l/_}_}

Organic Chemistry 11 Fall 2085 Dr. Ilahn Exam 1T Form A 7



- B Reactions: Show the Organic Product lor the [ollowing reactions by giving the structural formula of
the produei. {sketetal formula, condensed structure, Lewis Dot structure are all aceeptable. Molceular
Tormula is pot acceptable.) DO NOT SHOW MECHANISMS, (2 pis euch, 12 pls)

Circle the number of the 6 reaction which yow wunt counted. I vou do nol choose, T will just grade the
first & reactions. 1 will not arade all the reactions and give you points on only your best 6 reactions,

{1 CIIFO-CILCH2CH; + H Br (large excess) <> C Lr}‘ % 2l

[+

2y y T
“?\K;%H wa,

-
117(}—%\;1-&1 CHs 9]"2 Mg th L)— ““>C*_" C\H_z' ) e

-f’”w\” | CULCH 2

CH: e ——

-
" CH,:,—QHr(l,H.-()-I-T KsCra0s £ H! C 'Mﬁ

C' L{% O 3 . T T _
'{—"'——"'-——.-._-_\_'_""—._\'_-""\\-‘_ L T e nat" RE—
o ] H\
{5) ClI-C=—H BHa/THF, 120, 11,0, NaCH C/ ; ZL Z
i i l'“‘--.. é—‘ —r
7‘ T ot A ke % Pa i |
I -_h“x___,f—————#'_'“_‘:“:___;-‘—#‘_-“—"—“—-—hhwfq‘m o — -—F_?_d__dd‘ﬂ_- -
e z _}'_

~ .
C HA:ﬁ LCII} CH::CIiIz My Br . . P /-d
© Cwy( i Gy o
“_H-hm""m.h_ﬁ_____ 0?@ / jf—'
7 CH3€HzU-T [BNNH /K OH % —
= C g Lib— 4

Organtc Chemisoy 1T Fall 2015 Dr. Hahn Exam Nl  lorm A 8
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(8 %

cugcuvﬁ oAl | CILLIO-D Cjﬂl} OHL“C/, =0 Offl(;@f“,?

I s S e e
9 O/M%L‘““m _______
(:}-Ia—(fl-hﬁp-{;l-{i‘.}h LiAlH; C Ls’} Y, }J;-rfy

B. Short Answers part of Short Answers: {24 pts)
1. To make the ether  CHyO-=CHaCHy  the following arc twe possible ways, (5 pis total)
{1} Which 15 the belter reaclion? @r (b1} (circle ome} (3 pis)

ay CHa Ol + CHaCH: (- Sn2  (Williamson Fther Syithesis)
b) CH: OH + CH:CH:OH H'/-ThO Sn2  dehvdration of aleohol

2) Explain briefly, {2 pls)

Cb} o Cu w
Cp 0
O (), —0— (/bé/(/@‘

Organic Chemistry 11 Fall 2015 Dr. Haln Exam MT Form A



2, Label the following with a letler per parenthesis,  You may use each letter ong time, or multiple
bmes,  (A)acidic hydrogen  (13) Leaving group (C) reacts with H+ (D} reacts wilh
nucleophile (1Y) acts as nucleophile {6 pts, 2 pls cuch)

)
A

0

R ]%

©)

3. Put the following acids in order [rom stromgest acid (1) to weskest acid (5) (edp = cloctron donating
group, ewg = clectron withdrawing group) (5 pts, 1 pt each)

~HiaCH2—)-H 11l CH_;-%‘.H-@—(}-H ] IH{I? }—ﬂl--@-ll ,(‘:‘H_Q'E:HZ @4)—[—1
Wb

1@ S wd, X/e.éj

4. Put the following carboxylic acid derivative from the most reactive (1) 1o least reactive (4}
carboxylic acld derivalive. (8 pts)

COrganic Chemistry I1 Fall 2015 Dr. Habn Exam M TForm A 10



Part Ill.  Long Answers {32 pts)  Show work whers applicable.
1. (A)  Keepng in mind the general reaciion mechanism of the addition of a nucleophile to a ketone
or aidehyde, complete the following “GTNTRATIZED” regetion mechanism.  (MECHANISM means you

show all intermediates.  [f you just give reaction products, you will LOSL LOTS OF POINTS.) (total pts
o queqﬁfm 1, 22 pis, 8 pis [or part (A)

CH; ny-ﬂ mu l61 @:F_h
{b) workup 117, ILC
" [[‘A} Vs g_w-""é | 7

b
/
(

C/U}C@ L*-f /l/r4

(B3  Keeping in mind the general reachion mechanism of the addition of a nucleophile to carboxylic acid
derivalive, complete the following “GENERALLZELY reaction mechanism. {MECHANISM mecans you
qlmw all intermediates.  [1 you just give reacilon producfs you wilk LOSE LOTS OF POINTS.} (8 pts part

C ugm “Ny™ . ? H—_ﬁ‘

0 C. Ll} e A/
a) /ﬁ\
( 7, **“‘C“‘x}'l‘/’/l {

< Why do you get a different type of reaction mechamisim [or (A} ketonefaldehydes vs, (13)
cartboxylic acid derivatives ¥ Explain in a E'cw seniences. (6 pis part C)

debb%(fg 41»‘16/ d@V.MWES A

Food “eavig Grocs . flolokeflos
KOdne Kar  bod /J?ai/,wg G

Crrgame Chemistry T Fall 2015 Dr. Hahin Fxam 11T Form A 17



2. Complete the following synthesis by filling in the blank. T have provided some hints to help you
come up with the answers. NOTE: The way T grade this is for vou to fill in reasonable molecules based on
the immediate prior molecule.  iLe. If vou fill in part A with the wrong molecule and then do the next
reaciion 1o molecule B correcily you will get half credit for answering B correctly,  [f you fill in 13 with what
you would have gotten if you got A correctly but which canmol possibly be generated from your wrong A,
yvou will lose all credit even 710 malches what you should have gottenn.  (There is no way that you can come
up with this answer excepl perhaps by guessing.) (2 pts cach, 10 pts total)

:j'f"

@

t;:H;(:HE‘-‘—’H/((a)N;\CEN CL’)7761*}1 ‘f— Cx= /‘-} HO

{b) work up A CiHENO (IR shows {_ﬁN strcich) H-
Product -
L
Hf 0
LW (h— é’f 0 Uit
_ e CIL G
B C4HyOz (IR shows C =() stretch) u/ — "

C, L-}’)) & yn, (;, - ﬁw O Giﬁ#} | cH_—(%IiCIh

C CsHiglxs (IR shows C—0) stretdh)

|l
C~O L}} (w) TiAI,, THF

(b} H;0, H'

—

-
L

St
C—fp

Organic Chemistey 1T Fall 2005 Dy, Hahn Fram MIT Form A 12
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Fxarn [T Organic Chemistry 11 (CHEM 442) Fall 15 12/2/15 Lr. Hahn MWF12pm form B Exam# ]

Sign Name X(;G/(—V i __ Prini Name

"3

{1 pt name above print &.é@n, 1 pls scantron name) (100 pts, 12 pages + scantron sheeat)

Please show work on all questions for partial credit even on guestions which do not specify. Please write
legibly. IfI cannot read your answer, I catinot grade your answer. {usc back of cxam for scratch paper — 1
you want me o grade something not i the space [or the answer, clearly specify in writing. ‘Yelling me during
the exam whete ta find the answer does not qualify because T will just vaguely remember someone lelling ne
something during the exam not which one of 230 students told me what to crade on what page.)

Circle answert on this form for backup to the scantron.  There 1s no partial credit for showing work in the
multiple-choice.

In all questions on all parts of this exam, R is not equal o hydrogen but is an alkyl.

1. Multiplc Cheice (2 pts cach, 24 pls) Choose the one best stalement in cach question.
1. Circle the best statenient about common (non IUPAC) names:
(=) THI is

-, €
{b) Formaldehyde is L&é—g-ﬂ"ﬂ

(o) Acctone is C}'{j—‘(a —}t/(: [/ 5

{d}  Nonc of the above are correct.

| ]

Which of the following arc ways to get a carboxylic actd 7 Choosc the besi statement.
(R not cqual )

a} T II Ty
\/\C—-(.i: k oxidizing agen:
" >

R

(b} R-C=N ILO.H’
—_—
{ch LiAll COy
— , ———
fd) (b) wntd {&) will produce carboxylic acid.

(c) All of the above results in a carboxylic acid.

Organic Chemistry B Fali 2015 Dr. Hahn Uxam III  Form 13 1



'

Which of the lollowing are valid ways Lo make ketone and aldehydes

T _%
() R —E;-—U—H PCC, Swemn, or Dess Martin R—C--T1

(b T H
‘\(?={,/ (s or Osta R\C—( ) O—(‘/H
N\ “r

R’f R - H/

fc) Cls—=C" -H PBHJTHY CH—{11 . H
—
L1
) CHy C—0—H KiCnOnH  CIh—(=0
CH, —_— Ha

@. Al ave correct

4, Which of the (ollowing is an ineerrect reactivns or which is (he best statement 2

1-H
(2 R—L—R'+ OH 3 R—<{-0OH

{b) R-%—-R’ + O-R" D R_{:_l}(}ﬂ

) R-—-%—-R’+ R” MgX > R0

(d) Alb above reactions are cortect.

Qrganic Chemistey 1L Fall 2005 T, Hahn Exam [l Form B
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5. Choose the one best statement:

qlaﬂg Tpoxide is a 3 ring cther which is especially reactive because the L‘ncvgcn in epoxides are sp?
vhridized and have ring strain because of the 60° structure around the sp® hybridized oxygen.

{b) Fpoxides react with acidic and basic water to form alecholy M

(¢} Lipoxides rcact with Grignards and organofilhinm to torm dy’?ﬁ &W

fd) All above sialements are {ruc.

H. In the lollowing gencralized drawing of kewone, which ol the following are incorrect or is the best
staterment.

R &‘. AE—R
(@)  Rcacts with H' as the firsi siep of reaction mechanisms.
{b) Reacts with nuelcophile.
] 1s an acidic hydrogen.
(d) Carbon after removal of acidic hydrogen, acts as a nuclcophile.
@ All statemenis above are rie.
1. Which of the following are not excepticns to most carboxylic acid and carboxylic acid derivatives
reactions (and do nol do the standard reactions of earboxylic acid detivatives) 7 Or choose the best
statement.

(1)

R——E—AU-_H + NH; S a@»ﬂ@ Nnt{
by R ;-—Nl-lg D reo—1 > MK

{c}

R~E-0-II + RPMe X 2 Q‘__,j'},

—
%@/ All of the above are exceptions to the standard reactions of carboxylic acid and carboxylic actd
crividives, :

Organic Chemistry IT Fall 2015 Dr. [Tahn Lixam I liorm B



8. For nomenclature choose the one best statement,

(a) Aldetivde has a suffix “al” but has a prefix “oxo™
(b Kelone has a sullix “one™ bul has a prefix “lormyl”
{c} Alechol has a suffix “ol” bul has a prefix “hydroxy™
{d) {a) and (b) are truc.

@\ All starcments above are comect.

Q. Choose the one best stutement.

(1) Lithers arc very stable 1o a lot of resclions.

{h) Ethers react with acidic waler to form alcohoi.

(c)  Fihers form peroxides when lefl under air for an extended time. Kther peroxides explode,
@ All gtatements above are tae.

{e) Only (2 and {h) arc true.

10, Choose the one ineoirect statement or choose the best statement.

@ R__%T"G'R’ is a Ketal }W # zeﬂ(

O-RrR’
{b) R-—{—-R is an aceral
i
O-11

(<) R——-%‘lﬂ-—D-R’ is a hemiacctal

-H
{0y Re—t—O-R’is a hemiketal

(€) Aldl above statements are correct,

Organic Chemistry [T Fall 213 Dr. Hahn Fxam I  Form B



11, Which of the fellowing is comect?

{a) _
CII_«,—-EWQ}"([Z— @—Clh is the carboxylic acid derivative, acetic anhydride

O

(b) Cfl'l}—-g"‘(}{lllzCHg is cthyl acetatc
(e} CIH-C=N s acctonilnle

{d) (b} & {c} are correct

{c) Al are correct.

12. Choose the best reaciion for carboxylic acid and carboxylic acid derivatives where [ ] is the
nucleophile part of the carboxylic acid and carboxylic acid derivative.

)
R——ﬂ‘...[ ] + RO E—-E‘.‘--—(Juﬁ’ is alcoholysis

(b) R_%_1 |

RS

(a}

[HO-H = R——%P——-O—H is hydralysis

—+

R-’—ETH 'l R&—— ]*}:-R’ is anminolysis

+

(d) ‘% -t
R-L~[ | + LiAIIT4 > R——1Vis reduction
Il

(e} All of the ghove reactions work lor almost all carboxylic acid derivalives.

Organic Chemisiry [T Falt 2015 Dy, Habhn Ixam I Form B



HE Shorl Answers { 44 pts)
Al Momenclature: (2 pis cach, 3 pls)

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

N V¥ 2/ 20N WA 2 V-7 8 Wﬁ%

CHaC T [—_13.18— O—ier{ V- CHz4 Hr LTI -U Hi

bubtoandic hevaroi

h. name

CIB—E—{J-{ilh-'CHz-{LIE; by 9??}@ -Q;(/ [N, MQ.

2. Given the following name, draw a struetural fonnula of the molecule (skeletal formula accoptable,
condensed structure, Lewis Dot structure aceeptable, molecular formula not aceeplable - don't forget to show
the hydrogens in your formula unless you are using the skeletal structure. )

&. ethyl mothyl ether

Cu, W OCus

b. 2.3-epoxy pentune

/N
L

Organie Chemisiry [T Fall 2015 Dir. Tiabm bxam IOI Form B i)



B. Reactions: Show the Organic Produet for the [ullowing reactions by piving the structural formula of
the produet. (skeletal formula, condensed structure, Lewis Dot structure urc all acceplable, Molecular
Formula is not acceptable.) DO NOT SHOW MECHANISMS. (2 pts each, 12 pts)

Circle the number of the 6 reaction which vou want coynted. 1! you do not choost, 1 will just grade the
[irst 6 reactions. L will mot grade all the reactions and give vou points on only your best 6 reactions.

(1) CHaD-CH-CHs + 1LCI (large excess) —2 C U? d C/g cm, 6&

QICH CHy

CC MCPI3A -
chy”  New, 2 &6 ¢ »

&Y f\fg\ K ﬁh\‘!
H'—‘—/L— —H O—CIIy
53 \l

—2

S

(1) CL-CHz-CHeOH  Swem

- Cig (,Léiy—jz“ b

(5} CHyCsC0 IIESCs HOHO Li
o N Gu k- e
TR

I S A
i

(6} CI 13_8—14 LiAl T
—

| | "
® C\Lé e C/

. }f@ o
(7}  CHsL-l & EH;CH:Z.‘——F—Ph; -—

Organic Chemistry IL Fall 2015 Dr. labn Fxam Il Fernm B 7



(8}

o
CH;*EHE{?IIT-%“CI F o He— -]—EH;a — [ w? Ol L _._Caqj_{.%
(/,
-
» 2

() — :
N 7 N
C'Ha— O L]} CHa CIT; Mg Br CLJF} o C{ o CQ‘LC%
Cli_ |
B. Short Answers part of Short Answers: (24 pis) C"ﬁ
1 Tomake the ether  CTO-CH2CHs  the lollowing are wo possible ways. {3 pls total)
(1) Which is the better reaction? [ (a) ot @(cim]e ong) (3 pts)

LA CH3=04T + CH:CILOH B/ -IIzE.g Sn2 dehydration of aleohal
l,-’ b CllsCl + CHC1L O™ > Sx2 (Williamson Fther Synthesis)

I
| (2) Explain briefly. (2 pls}

sulres MMkéuieg
Cipy —o-Cl |, Chel O hCof
C‘Mj""o — CHC%

Organic Chemistry 11 Fall 2015 Dr. Hahn Exam I Form B



2. Label the following with a letter per parenthesis.  You may use cach letler one time, or multiple
times. (A} acidic hydrogen (B) Leaving group  (C) reacts with H {T)) reacts with
nucleophile  (E) acts as nucleophile (6 pis. 2 pix each}

1. Put the following acids in erder from strongest acid (1) 1o weakest acid {3} {edy — cleetron domating
group, ewg — electron withdrawing group) (5 pts, 1 pt gach)

I~ C TTWH—[@"(J-II l T3 H-i_,{)-] I {:EIIE'E-HE E*(HI

A

4. Put the following carboxylic acid derivative [rom the most reactive {1} o least reactive (4)
carboxylic acid derivative. (8 pts, 2 pts each)

R«—%—O—R IL@—D—?—R R—E*N Ha R——B =1
4 2 o L

Organic Chemisiry 11 Fall 2015 T, Hahn Fxam HI  l'orm B



Purt 11,  Long Answers (32 pts)  Show work where applicable for partial and full credit.

i (A}  Keeping in mind the general reaction mechanism of the addifion of a nucleaphile to a kelong
or aldshyde, complete the following “GENLRATIZED” teaction mechanism. {MECHANISM means you
show all intermediates. 11 vou just give rcaction products, you will LOSE LOTS OF POINTS.) (lotal pis
for question # 1, 22 pts, § pis for part {(A)
00 S 81 <
CILCHz=C—CiL () “Nu”
{b} workup H', H20

| I
QL - o’ M,

(B}  Keeping in mind the general rcaction mechanisin of the addition ol a nucleophile to carboxyhic acid
derivative, complete the [oltowing “GENFRALIZEL™ reaction mechanism.  (MECHANTSM means you
show all intermediates.  [f vou just give reaction products, you will LOSE LOTS OF POINTS.) (8 pts part
B) | QF

-

CHE@;‘?{J@?—CHH] x\T‘” C i -”"E“"‘ “ﬂ/ .
— RO iy : ) &

|5t @ 1O) e u@( A
Ch, 7 inS5pln

@
() Why do you gctﬁi{‘?i flerent type of reaction mechanisin for (A) ketone/aldehydes  vs. (13)
carhoxylie acid derjivatives 7 Explain in a few sentences. (6 pls part ()

Oy 15 @ bed ¢ hut OChey®
L vt ppte

Organic Chemistry IT Fall 2005 Dr. alm Fxam ill  Form R 10



2 Complele the following synthesis by filling in the blank. Thave provided some hints 1o help you
come up with lhe answers. NOTFE: The way 1 orade this is for you to fill in reasonable molecules bazed on
the immediate prior molecule. Le. 10 you fill in part A with the wrong melecule and then do the next
regeiion to matecule It cotrectly you will get haif credii for answering B comecly. If you (il in B with what
you would have gotten il you gol A correctly but which cannot pussibly be gencrated [Tom your wrong A,
yoru will Jose all credit even if it matches what you should have gotien.  (Therc is no way that you can come
up with this answer except perhaps by guessing.) (2 pis cach, 10 pts total)

]

Cb}%‘“%h—ﬂCEN

{)
Cllmt=Cll;  (a) Nu C=N

. H:C
bywork up A CiH:ON  (TH shows C=N streteh) H™
Product -
l 1

_ % i ~ CHaCH-0HH
B Cyll0s (IR shows C—0) stretch) Bl

ot

f

\ l
Cly — G 0Ll Ly
oy ol

CH—8i s
&

C Callu0s (IR shows C—0) stretch)
o o
Cor 7 U I
Ci, —C C—0Cih Lig

LV . , {a) CHs Mg C1, THF
D CeHnOs8i(CLL (IR Shows no O-H stretch) {b) IO, H'
r.-/U* - >
- O
a |

oy
E  Cellisz {IR shows O-H stretch)}
Organic Chemistry I Fall 2015 Dr. Hahn Exam 111 Form B 11



tgam 1T Orgame Chemistry 11 (CIEM 4423 Fall 15 1272415 Dr. Habn MWF12pm Form A Examd

Sign Name ~_ Print Name

(1 pt name above print & sign, 1 pts scantron name) (100 pts, i3 pages Sca.ﬂ.l.ﬁlﬁ shoct) Co fGl.-'*

Please show work on all questions for partial credit cven on questions which do nat specify. Please write
legibly, If [ canmol read your answer, I cannot grade your answer. (wse hack of exam [or serateh paper — IF
you wanl me & grade something not in the spuce for the answer, clearly specily inswriting. Telling me during
the cxam where to [ind the answer does fot gualify because 1 will just vaguely remember someons telling me
somelhing during the exam not which one of 230 students told me what to grade on what page.)

Cirele answer on this form for buckup to the scantron.  There is no partial credit for showing wotk in the
multiple choice, o

Tn alf questions on a1 parts of this exam, Ris notequal Lo hydrogen but is an alkyl.
I Multiple Choice (2 pts cach, 24 pls) Choose the one best statement in each question.
1. Which of the fulluwing arc not exceptions tn most carboxylic acid and carboxylic acid derivatives

reactions (and do pot do the standard reactions of carboxylic acid derivatives) 7 Or chooso the best
slatomwent,

(a}

R—ﬁ—o_n + NHj 2
(b) Fe-—Q-NH; + R—O-T1 S
fc)

R—%—(}AH + RPMgX >

{d}  All of the above are exceplions to the standard reactions of carhoxylic acid and carboxylic acid
derivatives.

Orgamic Chemisiry TT Fall 2015 Dr, Ialn Exam T lotm A 1



2. Which ol*the following are valid ways to make kewnc and atdehydes

(a) ClL—C=C--H  BHYTTF CHz—CHa—C—T
—_—

{2} Hs-- { ------ Ol KzCrald7. H' _
Ha —_— > BEE

¥ %
ey B \ —(H PUC, Swern, or Dess Martin —t-H

(dy I
['}} o1 50
R \R I> <<

{e) Alf are correct

3. Which of the iollowing is an incorrect reactipms o whieh is the best statement ?
‘i{ _R!."
(a) P—(—R + OR" —» R—(——0D4"
{h R“%*—R; + oAl > R'-—kk*-ﬂH

I
(c) R&Z——R‘ R" MgX = Rﬁé{)-ﬂ"

{d} All above reactions are comvect.

Orpanic Chemistry. T Fall 25 Tor. Hahn Exam Il Porm A

]



4. Choose (he one incorrect statement or choose the best statement.

11
{a) R_-%-—[-(}-R’ 13 a Ketal
R

(b R——(f‘:‘j@“l?’ 1% an acctal
|
re) Fcﬁ%—-—H-&]-R is i hemiac-ctal
H

{d) Rv—?:-{(}-}'{’ is a hermlkuotal

R-s‘.

fe) All above statcmeits are correct,

3. Which ol the following are ways lo get a carbaxylic acid ¥ Choose the best statement.
{R not egquat 11}
{a) LiAlHy i
i
(b) II*\__\ H

=] weak oxidiving agent

{c) R-C=N H:0,H
— -
(el (a) and () will produce earboxylic acid,

{c) Al of the above results in a carboxylic aeid.

Chrganie Chenistry 1L Lall 2035 Th, Tlahn Ewam I lomm A&



{b}
(c)
(d)

(e}

7.

(a)

Which ol the followlng 1s comreet?
Cllz— g——CHr—-&—CHJ is the carboxylic acid derivative, acetic anhydride

(_?l-h-—g—- O-CHCH s ethyl weetale
CHy O=N s acetoniiribc
(b} & (o) arc correct

All arc correct,

Choose the one best slalement:

Lipoxide 1s a 3 ring cther which is especially reactive because the oxygen in epoxides arc sp?

hybridized and have ring strain because of the 60° structure around the sp? hybridized oxygon.

(b)
(c)

{d}

(a)
(k)
(€)
(d)
{e)

Epoxides react with acidic and basic water to form aleohols
Epoxides react with Grignards and organolithium 1o form diols

ATl above statements are frue

Choose the ong best statement,
Lithers are very stuble (o & lot of reactions.

Tithers reacl wilh acidic water fo form aleolol.

" Frhers {urm peroxides when left under air fir an extended time, Fher peroxides explodé,

All statements above are Llrue.

Only (a) and (b) are true.

Oreanic Chemistry 1T Fall 2015 Dr. Hahn Lxam I Form A



3 In the [ollowing gencralized deawing of ketone, which of the following arc incorrect or is Lhe best

slatament.,
}-Fi (ﬁ)
R -C——R

=9 @

{a) Reacts with T[T as the first step of reaction mechanms.

(b} Reacts with nuclcophile.

{c) L5 an acidic hvdrogen.

{d} Carbon after removal of acidic hydrogen, acts as a nucleophile.

(e) All statements above ave true.

14 For nomenclature choose the one best statement.

{a) Aldchyde has a suffix “al” but has 7 prefix “oxo”
b} ¥Ketone has a suffix “onc” but has a prefix “formyl™
(e} Alecohol has a suffix “ol” but has a prefix “hydroxy™
) () and (bj are truc,

{c} Al statemerts above are correct,

11. Circle the best statement aboul common (non [UPAC) names:

{a} ~THFis . /GL
\_/

{s}] Formaldebyde is Chly—C-0-H

{c) Acetone is (H—h‘-ﬁr 14

{d) None of the above are correet.,

Organic Chemistry 1T Fall 2015 Dr. Tlakm Exam [H Form A



2. ¢hoose the best reaction for carboxylic acid and carboxylic acid derivatives where [ ] 1s the
nucleophile parl of the carboxylic acid and carbaxylic acid derivative.

{a) 1@ !ri}
Ro'~[ ] + ROIT> R0 isaleoholysis

() :
wji-—[ ] H—B—l-I%. R-—%—-—(}ITiH hydrolysis

O [
, I — ] + R"N-—H—} 1R—C—N R is aminulysis

k

{dy -H
R—%—[ I + Liallld = R—-LE:*H is reduction
: T

{c) Al of the above reactions work [or almest all carboxylic acid dertvauves,

Chrgamic Chemnistry 11 Vall 2005 Dr. Tlabn Exam 1l Form A



T1. S'hort Answers { 44 pts)

Al Nomendalure: {2 pts each, 3 pts)
L. Civen (he structural formada shown below, give the TUPAC name of the molecule.
. name

¢
CHr£2 Ol T2 H 2 La.—-l_! r

b, name

Ol OO H € H=CH-CT T gﬂ-—.q}-cmuh-c:n;
CHy
SHs

2, Given the following name, draw a structural formula of the moleeulc (skcletat formula acceptable,
condensed stucture, Tewis Dot structure acceptable, meolecular formula aot acceptable - don't forpet to show
the hydrogens in vour formula unless you wre using the skeletad structuee.)

a. ethyl propyl ether

h. F-cthoxy hexane

Organic Chemisry I Fall 2015 Dr. Habln Exum HI  Form A i



B. Reactions: Shew the Organic Product lor the followinyg reactions by wiving the structural formulda of
fhe product. (skeleia! formuta, condensed struoture, Lewis Dol structure are all acoeptable. Molscular
Formula is not acceptable.) DO NOUL SITOW MECHANISMS, (2 pts cach, 12 pls}

Circle the nomber of the 6 reaction which you want counted. 1f you do not choose, 1 will jusl grade the
first G reactions. | will not grade all the reactions and give you points on only your best 6 reactions.

{1 CTI+-CHCHACE ;s 1+ H Br (lares cxoess) =

(2 Olf

) ! H
I-E-—;;—Q/ H o -IIC
H ““'*o% - .
1 .

(3}
1 C.))—}‘:—-‘H Cils CI: Mg Br
7\ .

1
4 M1 ij—(\]‘ IZ(\‘.H-'D-H KaCrq/ H.+
e e
(3 CIL-C=(—H BHTHI, 112, [120, Nat)H
{6)
CH;&-ﬁ"‘CIT] CH:CHz Mg Br

e
L

(7 CH_:-EH;.E——-H HaNNH: £ K O 11

Organic Chemistry 1 Fall 2015 Dr. Hahn Lxam MM Form A 8



(8)

CHs (IHx-ﬁ-(_Hl I OHs—CHrO-—E —>

i
LM er- -4 LiAlis

_—

B. Short Answers part of Shoit Angwers: (24 pre)

1. Tomake the ether CITnO-CHAOCHs

the following ure two possible ways. (5 ply Lodaf)

(1) Which is the better renction? [ () ov (b} (circle one) (3 pts)

a) ClLCl + CHaCHa O

Sn?  (Williamson Ether Synthesis)

by CIf: OH + CHuCH: OH [ /- 110 SnZ  dchydration of alcohol

(2} Fxplain bricfly. (2 pts)

Crganic Chemistey 1T Fall 20015 The. Hobn

Exum 111 lorm A

b



2. Label the following with a letter per parenthesis.  You may use each letter ome time, or muttiplo
times.  (A)acidic hydrogen  (B) Leaving group (L} reacls with [11 (I reacts with
nuclgophile  (E) acts as nucleophile {6 pis, 2 pts each)

| /{ )
| R-——-—]%Tﬁ — 0
)

3. Put the following acids in order from stropgest acid {1) to weakest acid (5) {edg — eleciron donating
oroup, ewg — electron withdrawing group} {3 pts, | pt cach)

CHaCRH—-O-H H-—CI (H)—%H-—%—O-H 1 I}—ﬁfﬂ-ﬁ:—{}ﬁ _.([:HE £ H: g@-—ﬂ
Wb 2 d 3 o W}

4. Pul the following carboxylic acid derivative from the most reactive (1) to least reactive (4)
carboxylic acid derivative. (8 pts)

S bt K

Ovganic Chemistry 1L 7all 2015 Dv. Halin Lxam HI  Form A 106



Part TTI.  Long Answers (32 pts)  Show work where apphicablc, -

1. (A)  Keeping in mind the general reaction mechamism of the addition of a nucleophile to a ketone
or aldehyde, complete the following “GLENERATIZRED” reaction mechamesin. {WMLCILANISM mcans you
show all intermediates, -Ti you just give reaction produets, you will LOSLE LOTS OF POINTS.) {totul pls
for question # 1. 22 pts, 8 pts for part (A}

o)
CHj Cl‘l}-é-—- [P (g “Nua”
(b workup H', Hz0

{3)  Keeping in mind the general reaction mechanism of the addilion of a nacleophile to carboxylic acid
derivative, complele the following “GENERALIZED” reaction mechanism.  (MECHANISM means you
show all lntermediates.  IF you just give reaction products, you will LOSE LOTS OF POTNTS.) {8 pts part
B)

AN
CII3—-(E)'*- [C1} “Nu

{C) Why do you gel a different type of reaction mechanizmn for (A) ketonc/aldehydes  vs. {B)
varboxylic acld derivatives 7 Explain in a [ew sentences. (6 pts part C)

Organic Chomistry 11 Fall 2015 Dr. Iahn Exam III  Furm A 1t



2. Complete the following synthesis by filling in the blank, ¥ have provided some hints to help you
come up with the amswers, NOTE:  The way T grade this s for you to fifl in reasonable molecules based on
Ihe immediate prior molecule.  i.c. i you £l in part A with the wrong molecule and then do the next
reaction to molecule B correctly you will get half eredit for auswering B comectly.  [fyou filbn B with whal
vou would have gotien if you got A correctly but which cannol possibly be generaicd from your wrong A,
vou wifl lose all credit oven if it matches what you should have gotten. {There is no way thal you cal come

up with this answer except perhaps by guessing.) (2 pts cach, L pls total}

CHs CI Irg-ﬂ (a) Na C=N o o H20
(bpworkup A CENO (IR shows C=N stretch) H'
Product *
—_—
o : y . _ CH:(dH
B 4Oz (IR shows C~0 strelch) E——
‘Ha
' o ) CIf;— 51 —CHs
¢ CslTig0r (IR shows C—O stretch) _ k1
—_—

I . o {g) TIAH,, THY
D CsflatmSi(CHa)y (TR shows no O-TT sireteh) _ {by H-0, H'

¥

E  CaHi()z (IR shows O-11 streth)

Organic Chemistry 1L Tali 2015 Dir. Hahn Txam M Form A 12



Faxam 11 Ovganic Chemistry 0T {CHEM 442) Fall 15 12/2/15 T Hahn MWF12pm Form B Lxam# >(/~:Zf

Sign MName _ ) Print Name - o
{1 pt nunmc above print & sign, | pts scwnvon name) () pis, 12 pages 1 seantron sheel)

Please show work on alf questions for parlial eredir even on questions which Jo net specify. Please wriie
legibly. IfI cannot read your answer, [ cannot grade your answer. (use back of exam for scratel paper — If
you want me to grade something not in the spacc for the answer. clearly speeity in writing, Telling me during
the exam where 1o lind the answor does nol qualify because [ will just vaguely remember somacone telling me
something duriig the exam not which one of 250 students told me whal Lo grade on what page.}

Civele answer on this form {or backup to the scamtron. There iy no partial credit for showing work in he
mullipic chioice.

Tn all questions on all parts of this exam, R is not equal to hydrogen bat iz an alkyl

L Multipte Choice (2 pts each, 24 pts) Choose the gne best staterment in cach queslion,
1. Circle the best staiement aboul eommon (non TPAC) names:
(a) THF is

0
(b}  Formaldehydeis CH—o-0-I

0
{c) Acctone is CH;-&H-H
(3 None of the ahove arc corrscl.
3. Which & the following are ways to get a carboxylic deid 7 Choose the best statcment.

(R not cqual 1)

{a) H\\ H
= I"/ weak oxidizing agent
R R *

(h)  T-C=N H0,II"
—
(¢)  TiAlHe Gy
T

{d} (b and {¢) will produce carboxylic acid.

(9] All of the above resulls in a carboxylic acd.

Orpanic Chemistey T Falt 2013 D, THahn bExam Il Form B 1



(a)

(I}

(e}

()

(e}

(a)

(b}

8

{d)

Which of the following are valid ways to make ketone and aldeliydes

“ !
Rv—(#-—(}-— H BCC, Swern, o Thess Martin R—C—-H
I -

I H R B
o . | .
>c,—f, 03 or OsO4 . 560 u‘:(}{

® R

CH—C=C-. H  OTL/THF CH_:—CHp_&Z—-H
—_——n

{Ha—

.

O—TI KOO, WY CHs—{=0)

Ha —_—— 11

g )

All are cinrect

Which ol the following is an incerrect reactions or which is the best statement

O-H
R—-%—-R’ + 0T > R——i—-{)ﬁ

RBor 4 o > h{fw

% H
R—U—R & R"MzX K—-};(}-R

Al ahows reactions are commect,

Oreanic Chenustry 11 Fall 2005 Dr, Ialm Exam 110 Faorm B
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5. Choose ithe one best statement:

{a) Epoxide s « 3 ring ethor which is expecially reactive hegause the oxvgen in epoxides are sp’
hybridived and have ring sirain because of the 607 structure arpund the sp® hybeidized oxygen.

(b} Epoxides react with acidic and hasic waler to form alcohols
{53 Epoxides veact with Geignards and organolithium o lorm diols

(d} All ghove statements are true.

. In the following gencralized drawing of ketone, which of the lollowing arc incomrect or is the best
statemcht.

e

a} Reacts with TI* as the firsl step of teaction mcchanisms.
3 p

R -

(b Feacts with nucleophile.

{c} 15 an actdic hydrogen,

{d} Carbon after removal of acidic bydrogen, acts as a nucleophile.

(&) ATl statements above arc true.

7. Which of the lbllowing are net exceptions 1o most carboxylic acid and carboxyhe acid derivatives

reactions (and do nol do the stndard reactions of carboxylic acid derivativesy 7  Or choosc the host
statetnent.

(8] }
R’h-—{]-f-H +  MNH:

] ({
RO T + K Mg X >

(d) Adl of the ahove are exceptions io the standard reaclions of carboxyhc acid and earbosylic acid
derivatives.

Orpanic Chemistry IT Fall 2015 Br. Habn Lxam LI Form B
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(a)
()
(c)
()
(&)

10,

{a}

{b)

{©)

(d}

{e}

For nomenclature chooae the one best statement.
Aldehyde has a suffix “al” but has a prefix “nxa”
Ketone has a sullix “one™ but has a prefix “formyl”
Aleoha! has a sufiix “of” but has a prefix “hydroxy™
() and (b) are true.

Adl statements above arg comect,

Choose the one hest statement.

Frhots me vory stable to a lot of reactions.

Fihers react with acidic water to lorm afeohol.

Ethers form peroxides when lefl under air lor an extended time. Ether peroxides explode.
All statemenls above arc true,

Only (a)and (b) are lrae,

{Uhoose the onc incortect statement or choosc the hesl statentent.

o1
R—t R’ isa Ketal

R5
R 15 an acetal

H
R——%:-U-R’ is a hemiacetal

1

-H
R T is A hemiketal
h:J

AN above statements are comresct.

Organic Chemistry 11 Fall 2015 Dr. Hahn bxam T Foom B



11.  Which of the following is correct?

{a) EE

¥
CHyr— .“——{.'Hz-—-{{-—-—-(_.‘H:a is the carboxylic acid derivative, acelic anhyidnde

§3)) C‘le—gﬂ-o{‘Ih(?H-; is ethyl acctate
{c) CIIHC=N s acelonitiile

{d) (hy & () arc coreet

{c} All ave correci.

12. Chaose the best reaction for carboxylic acid and carbuxylic acid derivatives where [ ] 18 the
releophile part of the curboxylic acid and carboxylic acid derivative,

P 3
Retief | ¢ RTOH R—L—OR"isuleohalysis

{b}
T{--—(EL.-—L 1 - HOAL> R——-“lj—i}-}lis hydrolysis

{c) ('{ &
R [ {1 RF—E'H 2> R—-— ?;R is aminolysis
() j O-H
B[ ] + LiAlIM > B—C-—His reduction
1
{e} All of the above reactions woek for almeost all carboxyhie acid dervatives.

Orgunic Chemistry 1T Fall 2005 Tor. Habn Fxam 1 Tom B



It Shorl Answers (44 pis)

A, Nomencladurs: (2 plseach, 3 pis)
1. Given the siructural formula shown helow, give the ILPAC name of the moleculc,
a. nane

CEEH rCHzn—g—- G—-(EL-CHAETTTCHrCHg-CT I:

b, AT B _ _
CH 3‘g~—(J*CIIz—L_fH2~—C Ej
2. Given the folowing name, draw 2 structural formuda ol the molecule {skeletal formula accopiable,

condenscd structure, Lesis Dot struclure acceptable, moteeutar formula not acceptable - don't forget to show
the hydrogens in vour farmula unless you arc using the skeletal struclure.)

i cthyl methyl cther

13 2,3-epoxy pontane

Oryanic Chemistry [T Fall 2013 Dr. 1{ahn Fwxani 11t Form B 6



B. Reactions: Show the Qraanic Produel for the following reactions by giving the structural locrmba of
the product. {skeleial formula, condensed structure, Lewis Dol structure are all accepiabde. Molecular
Formula 1@ ot acceptable) DO NOT SHOW MECHANISMS. (2 pts cach, 12 pls)

Circle the number of the 6 reaction which you want counted. If vou do nol choose, §will just grade the
first 6 reaclions. 1 wikl not grade all the resctions and pive you points on only your hesl 6 reactions.

{1y CH=O-CHACTT + H O {arpe excess) —

(23 CH: CTHs
. Cm -

=
CHE/J \C‘.[T::

MOPBA

]
H| —}I T H O—CHy
H I

(4 CTL HrCH - H Swern

(SRR TS

(3} Cll=C=C-H HgS0s, 17 1RO

0
. 1 .
(6) CHm-H LiAlTL
—

A 27
{7} CIL -1 4 {'IH_-;['IH;bg“f- PFhy —

Orrganie Chemistry I Fall 2013 Tr, Habn Fxam U Toom B



(8)

(IH;;—QH;-CH;-.»E—CI +  [~N-CH; —
“H

()

Clly— E*—C! CH- {'H: Mg Br

B. Short Answers pait of Short Answers: (24 pts}
I, Vo make he ether  CTT0-CHCIL  ihe (ollowing are two possible ways. (3 pts toral)

{1y Which is the hetter reaction? | (2) o (b)] (vircle one) (3 ps)

a) CIL-OH + CILCIOH HY .f’-Hzi_E Sn2 dehydration of alcohol
by CHaCl 1 CHaCH, O —_— S22 (Williamson Ether Synthesis)

(2) Explain rielly. (2 pts)

Organic Chemistry T Fall 2015 Dr. Ilaln Fxam [lf Tomm B



7. Label the following with a letter per paccnthesis.  You may use each letter one tme, or multiple
tmes.  (A)acidic hydrogen  (B) Leaving group () reacts with H+ (1)) reacts with
muclenphile (L} acts as nueleophile {6 pts, 2 pls each)

)
)

3. Put the following acids in order Irom strongest zeid (13 1o weakest seid (53 (edg — eteclron donating
group, ewg — electron withdrawing group) (5 pls, 1 pt cach)

CHiCHap—O—1] H—Cl ('_'.HTCH—“}“{}{T CHyL1 ]‘il-ﬂ—H “Hy€H: E-D—I I
cdz Wy edg

R T T

4. Putthe [ollowing carboxylic acid derivative from the most reactive (1) (o Jeast reaetive (4)
carboxylic acid derivative. {§ pis. 2 pts cach)

T{j.'-OFR TLE—D—@-—R R—E'—N Elz R—-@ —(l

Organic Chomistry 1T Fall 2045 D, [lahn Fxam Ul Torm B 9



Part M. Long Answers (32 pts)  Show work where appticable lor partial and full crediu

L. (&)  Feeping inmind the general reaction mechanizm of the addition of a nncleophile to a keloue
or aldehyde, complete the following “GENERALIZED” reaction mechanism.  {MECHANISM means you
show all mtermiediates.  IF you just pive reaction products, you will LOSE LOTS O POTNTE.} (tolal pis
[or question # 1, 22 pts. § pts for part (A)

T
C:TI;CHIJ,‘-—-CHg (a) Ny
{by workup H ', H0

P
Ll

{3)  Keeping in mind the general reaction mechanism of the addition of 4 nucleophile to carboxylic acid
derivative, complete the following “GENERALIZED” reaction mechanism. (MECHANISM means you
show all intermediates.  1F vou just give reaction products, you will LOSE LOTS OF TOTNTS. (R pls part
)

FAN
cu;ng—-;{}-{tu-gcm | "Ny
_ X

(Cy Why do you et a different type of reaction mechanism [or (A) ketone/aldehydes vs. (B)
gurboxylic acid derivatives 7 Explain in a few sentences. (6 pls part C)

Orgaie Chemistry IT Fall 2003 D Iabn lixam [ Form B 10



2. Complete the following synihesis by lling in the hiank. T have provided some hints to help you
come up with the answers. NOTF: The way 1 grade this s for you to fill in reasonable motecules based on
the immediare prior molecufe. e Fyou i i part A with the wrong molecule and then do the next
resction fo moteculs B correctly vou will get half credii lor answering B correetly. If you 11} in B with what
you would have gotéen il you gol A correctly but which cannel possibly be gencrated from your wrong A,
you will lose all credil even if' il matches what you should have gotten,  (There is no way that you can come
up with this answer except perhiaps by guessing } (2 pis gach, 110 pts rotal)

L H;&-—-E—- CH; (41:] Na =N . B 1]20
(Byworkup A CFRON (LR shows "=N siroteh) 1
Product _—

_ - . ,  UCHCTIOAH
B CaHxGs (IR shows C=0 slreich) »

CH;5
r—éi-——CHa

{"H:
&

C CﬁH]ﬁ]}.“ {IR. shows (=) stretch) '

o B - (@) CEL Mg CL, TTIF
1 CeHnOSECEE (TR shows no O-H stretch) by HuO, TF*

L
L

E  CeHiaDa (IR shows (-H streteh)

Organic Chemistry TH Fall 2015 D Hahn Cxamy B Form B 11



