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INTRODUCTORY ORGANIC CHEMISTRY II --- PROBLEM SET #2

DISTRIBUTED: Thurs.Nov.15". COMPLETION DEADLINE: Thurs.Nov.29™ @ 10:15am.

INSTRUCTIONS: Work through all problems thoroughly and write your organized final answers in
the space provided. Your written answers will be handed in: however, only some questions will be
graded. The solutions will be posted after the due date. Keep a photocopy of your assignment (but
hand in the original) so you can check your work promptly in preparation for the final exam. You will
need to use your textbook for reference - some details may not be explicitly covered in class.

Problem #1 - Consider the following reaction:
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b) Briefly outline how you could use both IR spectroscopy and NMR'S spe:‘tmscopy to determine

whether the reaction had occurred.
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Problem #2 - Which of the following molecules are aromatic? If not aromatic, state which part(s) of
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Problem #3 - Draw structures of the organic products expected in each of the following reactions.
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Droblem #3
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Problem #4 - a) Consider acetone under acidic conditions: the O is protonated. Why does reaction

with a nucleophile always occur at carbon rather than at the positive oxygen? (1-2 sentences max!).
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b) Consider acetone again, but this time under basic conditions. Write a full mechanism for the
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Problem #5 - Carbonyl groups can be temporarily protected by reacting them (reversibly) with a
masking reagent to form an acetal or a ketal. The protecting group can be removed easily later on;

e.g., after performing a carbonyl-threatening rea
part of your molecule.
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Problem #£6a - Outline a sequence of reactions to synthesize the compound
shown. Indicate the reagents and reaction conditions for each step. You can use
benzene and any reagent with a maximum of 1 carbon atom and 1 functional group.
Hint: look in the textbook for conditions required for making benzaldehyde

Qt:hv:.\inhe%ﬁc m’t\igi-.;.: gne wa;;lbl'hf-?f

&
ockls uma oH N o
{
= I "
=% Q > ) 3=
CH‘j =5
e > —L—"_'_—___-___-‘—)_:;T—E Mm“"\\ @
2 . o wie wau.‘«tl IlrM'j [
S\](n'Hng"'lC H?Pl’og'n- T!I'I p\-\cno\ of anrssle = b
0, e o oM e )
e activade
e © iy L Nang;, Hel -~ O b @ il
PN e e = s
U/ Hessy, N o snudl o e Sk
ot rnthCI i el

£y AU
(ﬂ“s 2 @ Hek, CO q
Wj"\? ﬁé\ < B
<k (e
CH3 ALJ.E'
& rl,ca ql-r.rr:'!

: GIHG' "6 v My 0% peHs
" OCHMgET G CE
. (_-——-—jq: oH — 2hEH #ho-jﬁ” S \/‘L‘H Ot Dkarty
R RO pKa =7 S Addion 3= N
prodwct See note at bottom

m;b,l'mHlM frown O«cf:!'ﬂlﬁl'l'l"lude‘

QSL 1\‘? il @ /%/?\ MHS‘] N C_Hi_ﬂa‘; % /%: CHBI }\{ﬂ
@ Haf.‘:'5 A HCI \'u:ut.

to dmmoj‘t’. \u::'lfi-:-'
% |f1h!1.¢rl

Kgt—T0 = '

s Wehsmagbe :
-wfbf B \ M /\,(OH Toves OeMsMabe o4 Wt CH3LoH
SN *—‘_5* e TR
‘ﬁ;-‘ ac” 5H 30 > 0 G Hsgr >4 o = > >Z$

@] HaMatie
Hzp®

: H3ot
el e A

Last step of first strategy: deoxygenation of carbonyl...
= Clemmensen reduction: would likely not work fine=> OCH; would be protonated in acid, so CI would displace HOCH;
= Wolff-Kishner reduction: would likely work fine (basicity OR > "OH, so would not harm ether substituent)
o Perhaps even a better choice than desulfurization of thioacetal (RSH may displace protonated OCH...)
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Problem #7 - An unknown compound gives a molecular ion of m/z 70 in the mass spectrum. It
reacts with semicarbazide hydrochloride (PANHNH;CI) to give a crystalline derivative, but it gives a
negative Tollens test. The NMR and IR spectra follow. Propose a structure for this compound, and

summarize the information learned from each piece of data in the table provided. Briefly explain why
the signal at 1790 em™ appears at an unusual frequency.

Reactivity data Mass spectral data IR data C NMR data
Semicarbazide jedl mfz 0 & ?Oﬂ’r'“ﬂl nbsence - m:l 3 pgﬁs D5 Akl v
V] £
=1 aldd-‘,{‘le/ ketone me? veey lage... CEC, 0z
= = s c=c coy
Tdlens fes! © €0 W S @S ~20pm €20
=D NOT aldehyde . }-}hqa :H P;es{?nfﬁ @ 4% g C rea EWG
‘:*“"“'l'” ? hals 39 Wop-Zeo0eni’ Sfc-H (@) v 1o shieldel E
d Ploco szl mi o
' 8 ((E:: AR Aty
R ek g

'H NMR data

4 :':\'ammi; = 3 hl;.-:lraj:n ehvitonments c-niy...

;wf’gd to -li-jdurnl Ws Hh i E "OI'"
musl be O B H
O sl @ "UEAL | g, & e
near EWEG T . . ’1*’_ y : :Cé IE/CHHG}
(carboryl) W kel toen, indeyiaion Oui g
; 5%
@ J 7.05 gy, quinket , (2H) H ‘
d T w B r 2 H@ @ C'QH{?D
JEM‘H"‘EI JG {-Qulﬂk’l-l-h‘ '-lr a}&ﬂﬁt '{'H . ?
A SR e s T {'--.E only Wra.j'l‘uex;:lam
¢t ‘.:j"-'\.,l' Loy waolecwlor wr'lr'.f]:l"""s (?ﬁj ol
o B *j}.cmmdr}; (ZCiypes, 2H Fipes

Proposed structure & Explanation for unusual frequency of IR peak at 1790 em™
2 (Facewm s h;ﬂhe.c Fepueacy than kKehbne C=p,
Thiz s $een Normally the cokers facids, where
ele chron-withdfawal Yy adyacent O shergthens
\/ He c=o Lond. Einﬁ hean May Cause ifm':, here:

_____';:_].:....,.._ B '-i!ldtlm’?:*

u Vv Le. fhis fegreseads?
weakened (bed) T=honds
i cing must fyece L=0
Ca,fhﬁ‘r\ | o Pu” Pl

Sirong) e uashained
E=;‘$?bi';d! aselne s




CHEM 222 Section 01 Fall 2007 Dr. C. Rogers Problem Set #2 Page 6

Spectral data for Problem #7

IR spectrum:
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