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L. (24 pts) Provide a proper name for each of the following compounds. (Include R or S, cis or trans, or Z
l P‘t‘ Cor Fﬂrﬁu‘{’ { Y)‘t' ‘Gor gI.sf ‘t'uds
l PI’ fb\r h(/'ﬂaloﬂfm KX

or E when required).
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A.  CH3-CH, CH,CH,-CH—CH,4 7
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B Br—@-O—H @ ‘Daro\f rowo 10‘/1{3140
c CH3\0=C/CH20H3 - - A~ Qﬂq'/\f ~l~hexene
' H”  TCHCH,CH,4
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Cl
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_CH,CH,CH; ~eth b\’_, 11— l,, ep AN €
E.  CHy-C=C-CH -
CH,CH;
F. QﬁCHZCHS C, l g — L} g”‘CQ 'I C‘Hﬂ V\(CV]CIO‘()PV\ e
H 7 < Y 1
CH3CH, |f=|

3“!0 \"PV-‘I:\J/OQ'{rqwe
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G.  CH3CH,CHCH,CH,CH,CH,CH,4

Draw the more stable chair conformation of trans-1-ethyl-4-methylcyclohexane
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I1. (72 pts) Complete the following equations giving all organic product(s} or reagents as required.
Stereochemistry must be clearly indicated in reactions that are stereoselective,

@r
CCly l

!hﬂ‘gi‘-\uwer = | VT

! d V] Pl(c ‘L{‘f S*vuc‘fu'e
= —|pt

D. 1) Mg, Et,O —
O

I
CH3;CH,CHCH,CH;  + (CH3)20ULi

Br
E.

—_—

CHS @H{CHCH}CHZ
c E>~CH=CH2 1) BHa/THF

2)Hy0,OH I}CW;CHQ—-OH

= H> H H

G. CH3CH20H2C-—CCHZCH3 Lindiar - //\:C/

catalyst : AT
CRVECAER VS

OH
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Na/NH (1) X= A
l. CH3CHCH,C=CCH,CH; ——— >

H 1) O3 C)V\[ 'roc/w\f
J. —c~ At N
Q—C\CHchi* 2 enione /—}O "'%u Cil @

CH
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‘ © H-Br
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@tuc’luc{'l 3 |9 (% é* r’cﬂw-fs QET_5>

Me
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' CH,

]
N. CH,=CH-CH=CH, + CH30—C

CHj
! 1) NaNHo/NHs(1) T
P.  CH3-C—CH,~C=C-H w\ .
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1) Hg(OAc),/H,0

Q. CchHch'—CH=CH2
!
CHa

R. CH3l,
Zn(Cu)

S. CH;CH,CH,~-CH=CH,

2) NaBH,

>

1) BH3/THF

2) H,0,/~OH
3) SOCI,

g URVAVRYAULY

ph
» (Ui O, CH=CUCH,,
Ci

iy CH3—©—SOZCI (=TosCl) =SV, /. O Yy
. > \r
in pyridine
CH,CH,CHj; Cu. 6{
U ; =S e pT, )
: Hee-C -~ CHj NaOEt N 5-
: in EtOH :gCU,»C ) Cleny) F th & isvmer
(CHj);Cw= C~maH ' 3
Br (only 1 product; no O in product)
- CHsCH; CHCI
~c=c{ 3 \Q”LCH_‘.;
H CH2CHs C
P
NBS, hv in CCl,

W.  CH3CH,CH,CH,-CH=CH,

X. QCHQCHQCHQ—CI

O

O

alcoholic

KOH or
EtO/EtOH

':: 8,
N-Br = NB +

e Ol Cl CU QU0 = Chy

\3%@1:01%

\Q—( VLCQLCI{L'—OE 2 rlTs |



111. (30 pts) Circle the correct answer.
A. The polycyclic carbon framework of a normal steroid has:
1. 2 5-membered rings @l 5-membered ring
2 6-membered rings 3 6-membered rings

3. 3 5-membered rings

4. 4 6-membered rings
1 6-membered ring

B. The compound which would be most likely to give a mass spectrum with a prominent peak at

mfe 85 =1s
1 CHz CH,
- <:>—CH20H20H20H20(CH3)3 % CHy—C—G—CH,
(]
CH3 CHy

o CHoCH;
@CH3CH20H2—C—CH20HZCHQCH3 @ @0H2—9—0H2—0H3
CHj

C. Which compound is a meso compound?

Cl ' Cl
1. Br 2.
Br
Br

o
=

Cl
Cl Cl, __ O
> i * O\
N
Br cl Cl
Cl
D. The most reactive alkyl halide in an E, dehydrohalogenation is
_CH,
(|3H2 \(IJH—Br
1. CH3CH2B1' 2. (CH3)2CHB[‘ @(CH3)3CBT 4,
Cd; _CH,
CH,

E. In the reaction RH + EtO — R~ + EtOH, the most reactive compound is:

00 0 O 0
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F. In the chemistry of vision, the absorption of light brings about

1. a free radical reaction.
2. a trans to cis isomerization.
@a cis to trans 1somerization,

4. A substitution reaction.

G. The molecular forumula of 1-phenylnaphthalene is

1. CioHs 2. CizHyp @CIGHIZ 4. CsHys

H. The indicated pairs of hydrogen atoms A, B, and C are:

O

H /CI 9 /C' .
CH3—'E:\ Chs—C 3\/ \/H
CH20/I;120H3 CHz(}"cha I!I —éH
A B \—c
@ A-diastereotopic 2. A-enantiotopic 3. A-diastereotopic 4. A-homotopic

B-enantiotopic B-homotopic B-homotopic B-diastereotopic
C-homotopic C-diastereotopic C-enantiotopic C-enantiotopic

Lo

1. What multiplicity (splitting pattern) is observed in the 'H NMR spectrum for the indicated hydrogen?
P ydrog

0—CH,
Cé CHy -——
CH,—O
@singlet 2. doublet 3. triplet 4. quartet

L/

J.  The molecular formula of ﬁloropyridine is

1) C4H4CIN 2) CH4CL10 @csmcm 4) CgHsCIN



8

IV. (15 pts) For each of the following pair of compounds, label them as enantiomers, diastereomers, or
identical. These are not frozen structures. Rotation around any single bond is possible.

Cl Cl
A ) Og e Vlt’ Ca I

H_—(_i-CHZCHB ”'"Br
Br H  CH,CH,
=
(_:HQCHQ, (_EHZCHS
B F——i;--cp CH3-—EI:—-H d (osTereomers
CHB—'(_:-CHQCH3 CI_"Q-CHch3
g F
CH ' .
£ [ dewticq \
C Bro( -—-H
I
Hm~C--aCH,
Br

€nom"h oW PV S

CHs

CH H +. —
a2 H Cl Gwcmt b er o

CHj CH,
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V. (16 pts) Give only the organic reactive intermediate for the following reactions. If the intermediate is
a resonance hybrid, give all major contributing structures. Do not give the entire mechanism. Place

your answer in the appropriate box.

cl
A.  CH3CHCH,CH,CH; ——2>—m CH3CHCH,CH,CH;

| hv |
CH3 CI:H.?
Cl
CH
CHs CHacH=Cc "~
CH
B, CrCH =G~ HOEOH 3
CH
CH, CH30H2—C</ 2
CH,
Br
O NBS, hv
C. ——
Br
D. H—B |
CH3-CH=CH—CH=CH—CH3 ——— =1} CHy=CH=CH=CH—CH,~CHj

{neglect stereochemistry)

CHy~CH-CHy CH, N,

Ly

4,
Cit - GO

O{S

Si

-

Q_ml Py TS ’g‘oh ] S‘-t_rdi-{.d"?\

Cit; th=C At

[

O pis
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VI. (6 pts) Circle all of the species shown that would be expected to be aromatic.

‘ N CH2
) “O N @ 9@
2 H,C

VII. (25 pts) For each of the following compounds, propose a structure in the box provided that fits the
data presented.

A. (6pts) CpHie

'H NMR:
8 7.3 (2H, multiplet)

8 7.1 (2H, multiplet) ﬂ u@

6 2.4 (3H, singlet) b foedl d Nl

0 1.3 (9H, singlet) CL{} \.\\I// - '_CL{}
Broadband decoupled '*C NMR: éw 3

0 148.0 '

& 134.7

0 128.7

0 125.1

d 343

5 314 @ te for @ orm IsumeP)

d 208 —_—

CLpTe Gor bentoe Fruges

i1
J

B. (6 ptS) C+H,4,0

'"H NMR:
0 2.30 (2H, singlet)

52.10 (3H, singlet) O ClYy
5 1.02 (SH, singlet) 3

|l \
Broadband decoupled °C NMR: CH'S—“ C"Qui— Q“‘(LQ
5 208.4 (:L/J
& 56.0
& 323
6 309
8 20.8

IR: 1710 e’ ( Xm“‘ :C‘-‘l@
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C. (6 ptS) C7H1(,07_

'H NMR "
53.50 (4H, quartet) 3
& 1.35 (6H, singlet) Clf. CHAO=C—0-U QQ){
8 1.20 (6H, triplet) 30 3

Broadband decoupled *C NMR y K
$99.7
8559
§25.1

515.5 (2. pts Sor ether !mkaj?fh:‘-
IR: 1100 cm™

D. (7 pts) How many 13C signals would each of the following compounds show? Put your answer in the
blank provided.

1. (CH3)3C—CH20HZCH2_C(CH3)3 L/

CHs
CHj

6.

7. CHs : CHs

R N
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VIIL. (12 pts) Beginning with the starting material indicated, show how to achieve each of the following
syntheses by showing all the reactions that are needed (for each reaction, give the starting material,
conditions over the arrow, and the products). You may use any inorganic compound or organic compound
A. (6 pts)

with one or two carbon atoms.
UCHQ OCHz_

\)BHJXTHF A

N0, 0K
'S’ofm SO Ry
T/Ym oy I 1\ CI-0 l/\(w ~0-SY
~ 6
) C
HBE %
B. (6 pts) CH3CH,CH,CH; CHs
\
\\\‘C_—— Yt
CH3CH,CH,CH,C=CH — R\ /
| N‘\NHL @ T
%) QYT 2o
= oy Moo
EVIB U Cu U{C =CCll 4 ‘__B =7

Linellar Wi Cq}m}m{/ b{?
ch“fq \73?”



