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44. Name the molecules below.

a ¢l cl Br
Hi s H Ccl
\(’/L’ ic-c[:c ,é}H br v
H ,’ Cl e H ~"~H @
ClI, H
V1 - Aion\ovo propant | —brGMO - 2 = (100 e e

45. Are the following structural isomers, conformational, configurational, or identical?

Cl l

H 4. CH
s \f/{\‘r——q and H-\?/ """" \"i/H \
H/\(_A, % A (onForka s o ((o ‘Yarmers

o S A
T 9 baca CHa, rovewed 120°

H e,
cl al
; . /..L\/CH_, H ,_,l_\(ﬂ,(;]
. LT 3 and 4 \ \
A /; 1 and J ;"l\_f' SAvuchura) (C’.\ s on diFCerent C,\
H™ ™17 ql A R
H H
& CHCHCHCHCH,  and  cHCHCHCHCH, Ydenhcal (sare NQ
€1l cl':ns

46. Boat & chair isomers:
A. What type of isomers are they; €onformational, rotamersdor structural?

B. Is the diagram at the left a boat orGhair?>

4 C. Label each CH3 group as axial or equatorial.
i NC% e D. Name the molecule, including a cis or trans prefix.
3 Avans - (34 ~d jmethg | cyclohrxane
«4H E. How would a ring flip affect axial/equatorial positions and cis/trans

orientation? bop, 2 goeto i) mattag) greves  woond
vecoue OXKial bt My wead SN be drans

/ H\ \\ CcHay  F. Which molecule is more stable? Circle it and
(CHﬁ;@NC‘CHﬂ; . (CHS):%C‘NH explain why.
! — - - s
‘\\_H//—‘-/ H .

BLOoMA  oUwsd hutrs O e p\q(.ad efouc\—{-ar'.mku‘ whi e

tesuids v Hon, lee iio Reavtrer awey  Fron L
-pavu

thcj ctructove Creating Less  repulsive

edwwee n hacleceles.
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47. Thinking Critically: As you flip through your notes and past lab activities from chapter two, are there
any topics left out? If so list them below and provide an example for each.

Chapter 3 Alkenes & Alkynes ( 23 Questions)
48. What are all the structural possibilities for C;sHs? (4-acyclic & 5 cyclic. List 5 of them.)

céc-oc El A
<>

C = 2C~0
Cc-c¢c=C-C P—— b

c=C ~C=C
49. Which of the following compounds have conjugated multiple bonds? If not conjugated, what kind of

bonds are they?
C°“\“‘\‘*““-‘ oaated

c.u\

@ @ S e ¢

1Sotated

H e:ta,u-d.

50. Name each of the following structures by the IUPAC system. Include cis/trans or E/Z if appropriate.
CELC= C. C =C

C,"'C
e
Je H b. (CH3§2C=C(CH3)2 ¢. CH=CCH(CHs)CH=CH;
y 4 2,3 -dimetyl -2-butene Rrifslisulg gt - L=En-A-4ne
o Tchy -y - L- paenien-Y-yne
fvawns = |- oo pro pend :
proge ) 4 @ c=C-C-C-C -C
f. HC=C(CHy):CHs

CHy == \
d) @ He @ | e xyne

2- |- brormo - (~chiloro-\-pro pene

|- u.uvhq\u,((;\o\r\smene.
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51. Write the abbreviated structural formula for:

Page 9
a. 2,4—gimethyl-2-pentane
C
Cot=c e-c —> (€43 C=CH (CH2)2
b. 2-hexyne '
= N2 CH
c. 1,2-dibromocyclobutene
\"1_cl"""(. aal
I
d. 2-chloro-1,§lfbcuf§d%n; 6y
lC\
C=C~-t=t C)Az-:(‘.UCM=Q—\2_
e. (E)-3-bromo-2-fluoro-2-pentene
g = :
T b =y Q, C\%s‘) not 5_,1’:::’&0
P Ig =cfc-c e
52. Which of the following compounds can exist a cis-trans lsomers’? Draw their structures.
a. propene b. 3-hexene c. 2-hexene d. 2- methyl -2- butene
C=c\-C c-cde=cke-¢ C{C=tec-c-¢C e I(_jzl
no 72 \'\'S % eath C %utadﬂc oV - il
i Q',*ﬁ— on He deoubll Mae doulot bond no, 2 byl
bond has a H hWas a H and Qyowps on Hat
o an ethyl qroup an alkyl qrovy ey Cavounn
53. Write an equation for the catalytic hydrogenation of:
a. 2- methyk?ropene ok £
C=c-c * Hz x> C-¢c-C
b. 1,2-dimethylcyclobutene - &
Ij{ W _._3 EC CisS (resurs Proumn
LR e Mudrogenation
54. Write an equation for the reaction of bromine at room temperature with:
a. 1-butene a.» Br
C=c-C—-C + Brg B P
Br
b. cyclohexene o
@ n g B'(z_ o brans
55. Write an equation for the acid-catalyzed addition of water to: sam’t ’ro?:% 1
a. 2-butene OH P

CCCC+H—LO“—7C C C-C or C-CX-C

b. cyclopentiene

W+ oM 07 cantd
N v wo = 7« ;

?méJU ok
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56. Write an equation for each of the following reactions: apdiks only
a. 2-butene + HIi < , proéuf«"'

|
C-c=c-c » ML = c-C-C-C o c-Ae-C

b. cyclopentene + HBr
some , omly
R s

57. Use MarkovnikoV's rule to predict which regioisomer predominates in each of the following reactions:
a. 1-butene + HCI

pEgsgsr * HEl = E=SLE
c
b. 2-methyl-2-butene + H,O (H" catalyst) "
¢ ;
\ uL ]
C(,c_.cxulo-%Ccc.c
58. What two products are possible from the addition of HCI to 2-pentene? Does one prédominant? no
Why or why not? Bewa  C's of Mar ovigiaol alkent have -W\L SOML &%

0¥ Wiydroown.
Dopmp~talC ¥ BLL D =C=Ct~C & Crdleei =S
)
(|
59. Classify each of the following carbocations as primary, secondary, or tertiary: cl
+ 4 5"
a. CH3CHCH,CH; b. (CH3),CHCH, ¢c. CH;

/o )0

60. Which carbocation in Question #57 above is most stable? Least stable’7

3°() / 4°(v)

61. Explain why in the first step in the addition of HBr to 1,3-butadiene, the proton adds to C-1 and not C-

. O, = CHCM =4\,
C # A has move H onqma\\q Mo CxR

62. Write an equation for the expected products of 1,2-addition and 1,4-addition of Br to 1,3-butadiene. sr

Q‘ar éc 6
C =il =, = & 6(2 —> ec-CL-C=C +» CL-C=C- d
+ WHv

63. Which alkene will give only acetone, (CH;).C=0, as the ozonolysis product? \Foonly 4 product
W Aas ‘.‘\W\/\N-h’\ cal on

(C/Hb\lo_,:c, CCH5\2 | oW~ §1385 -
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C'.\ C\\
> QM 3C = CM

64. Write equations for the following reactions:
a. CH;C=CH + ClI, (1 mol)

Qo Q
) \

b. CHyC=CH +]Cl 2mol) =5 @\)5 C, —CH
Voo

o ¢l

Mavkowvnikov's Rulg
c. 1-butyne + HBr (1 and 2 mol) 8
(

| mol C=C-C-C + HBr D c=¢ -¢ —C

8y
Amol C=c-c-C + QHBr —> c-C -c-C

)
65. Write an equation for the hydrogenation of 3-hexyne using Lingiar's catalyst.

) MULSY be
& - Lind lars W, ‘ ey
C=L-LEE wp . + Hyg 223 C=cC -
/ \
66. What reactant will react by addition with what unsaturated hydrocarbon to form each of the following?
ut <
d. Br c-Cs¢-Cr20, —> f. CH,CCLCCLCH,
&= | +Wer
Lo, ¥y Q)
PRt
y

67. Do carbon with four single bonds have....
@ sp? or sp orbitals around it?

B. Any p orbitals around it? N O

68. What is an sp® orbital? A "ybrid orbidal formed by a Combing+tiy

¥ Is + 3 ovitals (spreading o€ ¢-) +o
69. Describe the strupcture of a pi bond. (se 9 e’ Voot energy level.

. lateral / hov;wn-}al/fhdired Skan‘hc:’ oF €~
a. What type of orbitals combine to make a pi bond?
A P orbit+als
b. Where do you find pi bonds in a molecule?

In Qoubu + higle bonds between adjatent  (oavbon s-

70. What type of bond is formed between the carbon and each hydrogen in methane?
sigma ( (9?5
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71. Thinking Critically: As you flip through your notes and past lab activities from chapter three, are there
any topics left out? If so list them below and provide an example for each.

Chapter 4 Aromatic Compounds (24 Questions)
72. Draw the structure of:

a. p-nitrotoluene b. o-bromophenol
o
= O Gr
"We _\_:>- NO2 | @,
c. m-dinitrobenzene d. 2,6- dlbromo°4 -chlorobenzoic acid
rG1 € -ok
o '\ -—-6‘.
\(h\wo i (G
\ .
73. Indicate the main monosubstitution products: NO2 cl
a. Nitrobenzene + chlorine (Fe catalyst) [/
0
Cli
503? L]
b. Benzenesulfonic acid + HNO3 (H2S04 catalyst)—; /C
- “NO2

i

50 5"‘\
c. lodobenzene + H2S04 + SO3 — \/O T
" .
@
. . . %0 2 : .
74. Using benzene or toluene as the only aromatic organic stgrtlng materlalz' ewse a synthesis for the
following: Y
b A HINOz

d. P-bromonitrobenzene \} GB \o TP Q
€ Or
3

_ u CH N0
e. P-methylsulfonicacid CH3 Q) A\ 5 L‘*s
A\
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74 Continued: Using benzene or toluene as the only aromatic organic starting material, devise a
synthesis for the following:
g s

0 T
N \ Ma3z cu
Ox e~ @ + 0, L Cl — H% é/

4

Cl
75. Name: :
a. CH(CH_!)Q b, /(]ﬁ=0 m__bromoo{—c—}eo phﬂnonﬁ
rd e .
R | i\ | m,bromoun%afiéhqd/(,

d-phanyl progane '
I Neon o (Li-Aiushgl ey planol

d. Br e, ((Ha)(_\

ﬁ\ﬂ 1S-dibromeYolu e —/
=

\H\ CH,

Br

g E h, CH=CH, )
F /\T/l’ <> 3, 5= didnlorostyrene
T il
B :
VXA G 0 0VLnENg,

76. Which compound is more reactive toward e!ectrophnlc substitution (for example nltratlon

Y AN
a. ¢ d-ocH, or K & o b. ¢ \_(l CH,CH,
—z/ 5 T ’>_ : \\\_.__...‘. o

/P - Povaoter m-deachvater o) /P

' deachvates Qetivater

77. Draw an example of each for phenol )%
a. O placement
b. M placement (0.}
c. P placement ’
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78. What is an activator? supsiiduen ¥  Hhat+ speeds op O (1.

a. How do you recognize them?
o/p dicecto (S
b. What molecules are the exception to this rule?

Haloegs

c. What happens to reaction rate if you have 2 activators on a benzene ring?

Cxin  occocs 2x as Rasy

d. What happens to reaction rate if you have an activator with a deactivator on a benzene
ig?  They anwl, yons a¥ hovmal oangene (o

79. What is a deactivator? A
a. How do you recognize them*;\)e Mt Hhatr S\ows o %Y.

M - divectors S \VgloegnS

b. What happens to reaction rate if you have 2 deactivators on a benzene ring?

Wxn  occos 2x as Slow

80. What is a polycyclic molecule? " '
A molewle condaining mulfiple Yoined 71hqs sharind
o $ide  (Luxd) 3 Je ] I

a. Draw an example below:
(X:( (na\oww\ m
81. If m- mtrobenzenesulfomc acid is treated with CH, = CH; in the presence of H2SO4, draw and name
the only trisubstituted product observed. ,
NS Syl -3 -ni#ro
@ + mljw,.z o 85, ' enzengesolfonic
NO2 ' = NsO2z i
Chy- Chz acia.

82. If o-chloronitrobenzene is treated with HNO3 in the presence of H2S04, how many trisubstituted

" cl
products are possible? Draw & name them. o (oIP e Y 02

¢l
o N3G gpaes Ly @, el
¥ QA0-N0, )
AU~ dlrlmglwwol |,g— l;‘:-.?

83. Draw the predomlr&ar& product from the se%uentlal sulfonatlon and chlorination of benzoic acid.”#" ¥

Z o Q\z
© % = L
563 ,° ‘ Uz 50
3 (] 503“ Ci 5H

84. Devise a synthesis for the conversion of benzene to p-nitropropylbenzene.

CHz= N C,l-b CH2CH, 2, W2 CH2 CHz
H¥ N0z

._____.._? O _________% O

Q\-\Qct QH;, CHs H250y ;

(vl
85. Write an equa’uon f%r the synthesis of chlorobenzene from benzene

@ y C\ :2\% Q/Q\ y WO
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