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1. (22 points)
A. (6 pts) Give a correct name for each of the following compounds.

1. CH3CH20H2—?H—CH2"‘?H"‘CH20H20H20H3 .
CHs ¢ v 2 [’wu
CH,

H“bu—{—o\"‘é““ﬂfﬂ\‘\!Y)O”“Q"'\hf
- ) J

Cl
CH ~CH— —_=ro
S I PTG
CH3 H

I‘?”Cl’!IOm"&'Meﬂ v\! m@f—:&— cn- é-vlhc
~ J

B. (6 pts.) Give a correct structure for each of the following names.

1. 4-isobutyl-4-vinylcycloheptene

2. 5,5-diiodohept-1-yne

H-—C—- C"‘CH}———O’{)—* (ECHZ/CJ‘{3

C. (10 pts) Assign R or S to the following stereogenic (chirality) centers.

CH,OCH; N Br /' [s]
CH300H20H2-;C\ .
H

Br
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II. (24 pts)
A. (21 points) Complete the following equations giving all organic products. Stereochemistry must be
clearly indicated in reactions which are stereoselective.

1. <:>:C/CH2CHZCH3 1) O - /CH}'CH Cl(
“H 2) Zn, HsO0t — 0 O—=C 3

N\

H

2 owomaenmon  — B Ch ()~ OO, R-CHCHBr
r

(=
1) NaNH/liq.NH5

2) GHCH,CHBr CH3 CH;_QH;‘ (- CK),U{LCJ’E

3. CHyCHyCH,C=CH

H CHCI
. H>C___C P +_3
CHiCHz  “CH,CHs KTOH
1) B
5. CHa(CHp)sCH=CH, ) BHy/THF
| 2) H,05 OH

6. CHa.a, | 1) OsO, ?M ' y
H 2) NaHSOxH,0 /L;/ 4 \/
. /
H e H
7. NBS (N-bromosuccinimide) _ | 6’\
| DMSO/H,0
or Bro/Hs0 )

“OH

B. (3 points) Give the reagents required to carry out the following conversion.

H H H
N —
1. CHzCH,CH,CH,C=CCH; 2 - /c—c\’
L\ f“ CH3CH,CH,CH; CHs
N Gr

l QG\J('A ( 3.-:1—
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chlorocyclobutane, C4H¢BrCl (there are no more than four corre stereogisomers and there may be
fewer; use wedges and dotted lines as needed). Be sure to show-all hydrogens. Cross out any
boxes that are not used. Points will be deducted for duplicate or incorrect structures.
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Periodic Table of the Bements

1A B8A
1 18
1 2A 3A 4A S5A 6A A | 2
H 2 13 t4 15 16 17 | He
1.07 4.00
3 4 5 6 7 8 9 10
u Be - B c N 4] F | Ne
6.94| 9.1 12.0] 14.0| 16.0| 19.0[ 202
n 12] 38 4 3 e 7B M 5 o3 13 14| 15) 16) 1718
Na | Mg 3 4 S 6 7 8 g 10 11 12| Al Si P s | a|a
23.0| 24.3 2700 251131.0] 32.1] 35.4 |39.9

191 20| 21| 22 23| 24a[ 2s [ 26 [ 27 | 281 29| 30 | 91 32 ) 33| 34 | 35 ) 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu In Ga Ge As Se Br Kr
39} 40.1| 45.0{ 47.9) 50.9| 52.0 54.9 | 55.8 | 58.9] 58,7 63.5] 65.4| 69.7 72,60 743179.0] 79.9 [83.8
37 38 39 | 40 1 42 43 44 45 46 47 48 49 | 50 51 52 53 54
Rb Sr Y r Nb Mo Tc Ru Rh Pd Ag Cd In 5n Sh Te i Xe
85.5 187.6}88.9191.2 1929 1959 |(98) | 101 ]| 103} 106! 108 112] 115] 119 | 122 127 {131
55 56 57| 72 73 74 75 76 77 78 79 80 a1 82 83 84 85| 86
Cs Ba | La | Hf Ta | W Re | Os Ir Pt | Au | Hg | TI Pb Bi Po At | Rn
133 137] 139) 178 | 181 | 164 | 186 | 190 | 192 | 195] 197 | 201 | 204 207 | 209 | (209)] (210)|(222)
87 | 88 | 89 | 104 105]| 106] 107 | 108] 109
I Fr Ra Ac | Rf | Ha [Unh | Uns | Uno | Une

(223)] 226 | 227 [(261)] (262)] (263)| (262)| (265} (266)
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IV. (19 pts) Complete the following.
A. (3 pts) In the box provided, draw the enantiomer of A.

Cl

B. (3 pts) In the box provided, draw a diastereomer of A.

C. (3 pts) Circle the stereogenic (chirality) centers of B.

-@-CHZ—-(IJH——CI 3 ,},‘l“s Sor 3 Cconad Cireles
Cl

CH,
gH CHs IKF Tx S A tonet circles
H

’g‘r' 3 et i cle.': + l.infum‘f
cl B ' i‘hfﬁ 0 Covy ¥ Mcl&

D. (3 pts) Circle the prochirality centers in molecule C. .

3 ))Ts’ for Y Cd’vv-c’rUr«:les

| }’+ \57'{'1107‘ 3 cupret Cfrc'cb’

i pf A Y correet ivele + | |'v'|(‘orv+5f-

E. (3 pts) Using the partial structure in the box provided, draw a meso stereoisomer that has the 'V le"
' constitution of structure D.
vy
CH3—C—C—C—CH CH.-
O or
H H H r
D @r- H 6(

F. (4 pts) Indicate whether the following statements are True or False by circling T or F.

@ F 1. A (+) isomer should have the same melting point as its enantiomer, the {-) isomer.
T @ 2. Racemic mixtures are rarely optically inactive (i.e., have an optical rotation of zero).
@ F 3. In many procedures used to resolve a pair of enantiomers, diastereomers are

involved.
@ F 4. The enantiomer E should be configurationally stable at room temperature,
I CH30H2CH2 "F'..

4
CHs;
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V. (12 pts) Label each pair of structures as I (identical), E (enantiomers), D (diastereomers) or C
(constitutional isomers — not stereoisomers).

Cl l )
H Br
A. and
CHaCH3 H
CH,
been Rash. Q‘ 3 r’h‘
CHZCH; I ,gl
B. CI-,,C,CH2CH2CF3 and XC ”
H” " NCH,CH, © )
CH2CH,CF3 o ?(
_ Onsia t t
HoH D
C. CHy cl and
H
Br
CH i l )
3 =
H H—_C..-Cl
b CH, |
. y and Br=C~=H
T CH,




. (13 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 with one or two carbons.

A. (6 pts)

CH3CH,CH,CH,CH,Br
KON 1w ETOK
or 1) /\\w—g’o—o«rf/ @
— E® ia E+OH < H +
G Yo ) to
@ 3QL(}QL(LOW _CML

CH3CH20H2~—CH——CH20H

Or
‘) O;O,,,
13_ Na H S, ,, H;/O
B. (7pts)
?
CHyCH,—C=C—H - CH;CH,CH,~CH=CHyCHg

Br

‘ ‘WO\M H:L 1A ”H [1)
N A

34
o | Hbr
BQUl{EC'QH‘,CL(B Q
| }v“f'r

Malouli) i b 0)
olg
H,\ ) Lc\«o”txr Cr\’{’q{) ﬂ("

@ U CHCh = CH-CUCH,
(05‘ or T{;‘thl




