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A. Nomenclature: (15 points)

Give an acceptable IUPAC name for each of the foilowing compounds. Be sure 1o indicate the
stereochemistry where appropriate.
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B. Facts: 8 points

1. Place the letter of the more stable resonance contributor in the box. (2 pts.)
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2. Rank the following compounds in order of increasing basicity. (1=least basic, 3=most basic) (6 pts.)

OCHs, NHCH, NH,
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C. Reactions: Total = 32 points, 8 points each

Please provide the reagents or major product in the answer box. Be sure your drawing indicates
stereochemistry if applicable. Partial credit is awarded only when intermediate products in a
multi-step reaction are shown below the reaction.
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D. Mechanism: (15 points )

Provude a clear mechanism to expiam the formation of the product. Use curved arrows 10 indicate "eiectron
flow". Show all intermediates and all formal charges.

|
When more than one resonance contributor may be drawn, be sure to draw the most stable
contributor.
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E. Synthesis: 15 Points

Synthesize the molecule below using any of the following rAeagents\: benzene, cyclohexape, alcohois of
three carbons or less, any inorganic reagents, any oxidizing or reducing agents, and any peroxyacids.
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F. Spectroscopy: 15 Points
A compound with'the formuta C4H+4N exhibits the IR, 'H NMR and proton decoupled '3C NMR spectra
shown below. Piease identify this compound and draw the structure in the box provided below.
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FREQUENTY

GROUP RANGE 2™t HyTENSITYY
L. Al
TABLE 13.3 Approximate protan chemical C—H (straiching) 16532962 n-5)
shifts tsoprapyl, — CH{CH,), 1380~1385 (s)
and  1365-[370 s}
TYTE OF PROTGON CHEMICAL SHIFT (5, ppuoi} )
tere-Butyl, —C(CH, ) 1385-1395 {m}
1° Alkyl, RCII, 0.8-1.0 and -~ 1363 {s)
9e s |
2 Alkyl, RCH,R 1.2-1.4 . Aliengl
37 Alkyl, RyCH ld4-1.7 C—H (strewching) 3010-3095 ¢m)
Alylic, R,C=C~— 6— .
ylie, R,C ? CH, 1-6-1.2 C=C (streiching) 16201630 )
R R—CH=CH, 3851000 ®
Ketone, RCCH, 2.1-2.6 and  905-920 (s)
l R,C=CH, (out-of-piane 880-900 (s)
; _ C—H bendings}
Benzylic, A1CH), 2.2-2.5 cis-RCH=CHR £75-730 =)
Acetylenic, RC=CH 2.503.1 rrans-RCH==CHR 960-975 (s)
Alkyl iodide, RCH,1 3.1-33 . Adlcynyl
Ether, ROCH,R 1.3-3.9 =(C-—H (srerching) ~ 3300 [©)]
Aleahiol, HOCH ;R 3.3-4.0 C==C (suetching) 2100-3260 v
Alkyl promide, RCH ,Br 3.4-3.6 . Aromatic
Alkyl.chloride, RCH,CI 3.6-3.8 Ar—H (siretching) - 3030 v}
Vinylic, R,C==(1, 4,650 Aromatic substmiion type
Vinylic, R{C=C 257 (C—H out-of-plane bendings)
e, B |u 32-3 Monosubstiwted 696-710 (very 3)
R and 730-770 (very 8)
i o Disubstituted 735770 . (s}
Aromatic, Arf 6.0-9.5 m Disubstmred 680~725 (s)
Aldeliyde, RCH 9.5-9.4 . znd  750-81D (very 5)
i p Disubssinsted 800840 {very §)
4] .
, P 3 b i
Alcohol iydroxyi, ROH n.5-6.0° fgﬁok bevols, and Carboxylic
Amino, R—HI, 1.0-5.0° Q—H {siretching)
Phenalic, ArOR 4.5-1.1°  Aleohols, phenols (dilute solutions) 35903650 (sharp. v}
Carbaxylie, RCOH 10)-139 Aleohals, phenols (hydrogen bonded) 3200-3550 (broud, s)
Ei) Carboxylic acids (hvdrogen bonded) 2500 3000 {broad, ¥)
. ! Lo ", Aldehydes, Ketones ‘Esters, snd
2 ‘The chemicat shifis of these protons vary in different salvenis and ey AR " b
with 1emperature and cam;:mrll.iun. Carboxyiic Acids
C=0 {sreiching) 16301780 (s}
Aldenydes 1690~ 1740 (s}
EKetwones 1680-1750 (s)
. b 3 . (s Bstars 1735-1750 {8)
TAELE 13.4 Approximate carbon-13 chemical shi Carboxviic acids 1710-1780 {s)
TYPE OF CARBON ATOM CHEMICAL SHIFT b, ppiih Amides 15301690 (8)
1° Alkyl, RCH, -t - Amines
2° Alkyl, RCH,R 10-31) N—H 3300- 3500 (m}
3° Allcyl, RCHR, T 15-50 A Nitrlles
1 * o .
Alkeyl hafide or amine, —C—X (X = €I, Br, ar N&- 10-65 Ce=n 2226-2260 !
| . ¢ Abbreviations: § = sweng, m = madium, w = weal v = variable, ~ = approximaely.
Aleohol or ether, -—-(il--D 504901
Allcyne, —C= (i0-90
Alkene, \:C= 160- 170
'
A_ry],(O —_ [IETE it
Nitriles, —C=N 120-130
0
| !
Amides, —C-—H— 150—18N
¢
Carhaxylic acits, esiers, —U—0 160~ 183
Aldelivdes, kewones, —C— th2-213





