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I. (16 pts.) A. (8 pts.) The mass spectrum of hydrocarbon A (molecular formula is C,,H,,) shows a parent
peak and several strong fragmentation peaks at lower m/z values. (See the last page for a Periodic
Table of the Elements.)

CH,CHs

CH30H2CH2—C—CH20H20H20H3

CH,CH;

A

| 70

1. (3 pts.) What is the m/z value for the parent peak?
C H C 12yt = IHY
RE gk = AL

(770

2. (5pts.) Give the expected structure and the m/z value for one of the major positively charged

fragments. A MD owe o‘r _H.,le g\-‘“ow.:-a’)
A e | )
Cly U O = C0t, Q Cul C [70-CHe = 170-29 = @

@E"“O’LC%%C% 70~ C3H7 = |70-43 :

y Cuy
CH CHy | e el
CHACH-C O )70~ Cy g = 170-57=(113)

4204
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B. (8 pts.) The mass spectrum of ketone B (molecular formula is C;H,;O) shows a parent peak and a
very strong fragmentation peak at lower m/z values.

o)
1]
CH3CH,CH,CHy— C — CHZCH,CH,CH;

B
C
3. (3 pts.) What is the m/z value for the parent peak? / / 9\
. C=1xq={0%
LT [P PRt
o=ibx( =1k

TEN



4. (5 pts.) Give the expected structure and the m/z value for the major positively charged fragment.

. © . . —
[Cc{.5 UCH CH=C=8 < (i Ch oy —C=)
2 pte For

&\ ther
H qx, ‘:d z S_ryuc"f_b’l’ﬁ__

I e
product(s). No stereochemistry

II. (12 pts) Complete the following equations, giving all organic
required.

) BH4/THF

CH=CH, !
O/ 2) H,0,,~OH

>

(‘S-{‘Pypoc‘aow? J-{VO.
]/[ef»oi ho+ '}Jt

C. 1) NBS/hv _
2) alcoholic KOH o
or

NaOEVEtOH
HBr - ? Br 7
) U s ’”@n‘@
CHs Cl{} C;/:! gy-
.2 Prurﬂuct: =3 a
rode T = l
i 1 o ot P’T’

©
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III. (9 pts) Give the product(s) (neglect stereochemistry) and draw a stepwise mechanism for the following
reaction (include all important resonance structures).

one mole of 6&- - -
CHy—CH=CH—CH=CH—CH orz » CL{,S-CL{: G — C”/"(i('-{lf{ QKO
3

Ler/ﬁ

@r Br
Q. —Cl~ S C'f_/~<111

r A

N g
CY - =—Cf—Cipey

3
\ I S
@ .
CH i wwﬁwrg

Shis for bath b
E }»JFS For Oh(a one strctore
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IV. (42 pts) For each of the following compounds, propose a structure
in the box provided that fits the data presented.

A. (7 pts) CHy,

'"H NMR: U 3
0 1.2 (4H, quartet) . _
8 0.8 (6H, singlet) CH, CH.—C—=CH Gt
50.78 (6H, triplet) 37X 23
Broadband-decoupled °C NMR: 'H
83372 3
8 32.75
$26.20
5 8.36

B. (7pts) CH,,0

'H NMR:
§2.6 (1H, septet) O CL'/
82.5 (2H, quartet) . oy 3
5 1.1 (6H, doublet) Qf -~
& 1.05 (3H, triplet) 301
Broadband-decoupled “C NMR:
8215.19
& 40.58
& 53.40 f‘ f SN
& 18.38 r —C—
5 7.89 J\P ts %o
IR: 1710 cm™

C. (7pts) CH,,

'H NMR:
6 5.8 (1H, multiplet)
4 4.9 (2H, multiplet)
6 2.0 (2H, multiplet) i ' if L=
O 1.3 (8H, multiplet) C b{ 3CL(LQ%), C}{)_CHLCVI-; G '_C[;f
8 0.9 (3H, triplet)

Broadband-decoupled °C NMR:
6 139.19 0 29.01

5 3387 & 22.67 @ ¢ $op X=(
5 3181 & 14.06 )




D. (7pts) C, HyBr,

'H NMR:

53.4 ( 4H, triplet)

6 1.8 ( 4H, multiplet)

6 1.4 (12H, multiplet)
Broadband-decoupled"C NMR:

63391

532.79

02928

5 28.68

628.12

E. (7pts) C,H,,0,

'H NMR:
& 8.9 (1H, broad singlet)
0 6.7 (4H, multiplet)
0 3.8 (2H, triplet)
8 1.7 (2H, multiplet)
8 0.9 (3H, triplet)
Broadband-decoupled *C NMR:
6 151.45
0 151.02
0 115.62
5 115.29
d 69.41
& 22.17
o 10.36
IR: 3500 ¢m’
1100 ¢cm™

!%rﬁgg-g,cvgwl%cup«)_c‘%

B F Q”LCTHL

Q P’rr ;Eof‘ Leni‘-eué ;»6,
D\PTJ ’EYO"‘ _O'i

F. (7 pts) The following compound, a hydrocarbon, is characterized by a 'H NMR spectrum that shows
only a single peak (a singlet) and a "C NMR spectrum that shows only a single peak. The chemical
shifts of the NMR signals are given. The mass spectrum of the hydrocarbon shows a parent peak at
m/z = 112. Write the correct structure for the compound in the box provided.

C?: Zy12=9( 'HNMR:

& 1.6 (singlet)

12~-9¢= | A Broadband-decoupled"’C NMR:

627.50
CeHie
C; wwld be CH, (,m 053.hle)
QC] waold be Q (W‘u ld vt ot qut\\




V. (21 pts) Circle the correct answer (think carefully).

A. How many signals are present in the broadband-decoupled "*C NMR spectrum of

CHs CHs
& g ?
m '
.

1) 2 2) 3) 4 4) 6

B. How many signais are present in the 'H NMR spectrum of

CH,

CH, H

1.}y 3 2) 4 3) 5 4) 6

C. How many signals are present in the broadband-decoupled *C NMR spectrum of

GCH-—CHZ—CH(CH;,)Z ?
1) 8 2) 9 @ 4) 11

D. The DEPT 90 "*C NMR spectrum of

CH,—CH <
— LMz CH>,—CH
o g \C/ 2
N ~ TN CH3
CHZ_CHZ H

would show how many signals?

1)1 3) 4 4) 5



The DEPT 135 "*C NMR spectrum of

_CHs
CH,—CH; CH,—CH
o/ ~e” ‘ AN
N CH,
CHp,—CH, H

would show how many positive and how many negative signals?

1.) 2 positive, 2 negative @3 positive, 3 negative

2.) 2 positive, 3 negative 4.) 4 positive, 5 negative

F. What multiplicity (splitting pattern) is observed in the '"H NMR spectrum for the indicated hydrogen?

CH3—0—CH2"'CH2—CH2'—O_CH3

1.) Singlet 2.) Doublet 4.) Quartet

For chlorine and bromine the natural abundance of isotopes is 75.8% **Cl and 24.2% *'C} and
50.7 % "Br and 49.3% *'Br. The molecular ion region of the mass spectrum of which compound
would be expected to show three peaks at m/z = 112, m/z = 114, and m/z = 1167

1.) C.H,Br 2.) C,H,Br, 3.) GH,CL, 4,) C.H,Cl,

C %x121=3%
H x| = 4

C A3y =19
I |2



