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and thirty minutes ta compiete tha exam
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1. (25 points) Multiple Choice: Circle the best possible answe,

iy Idantify the compaund with the lowest imagnitude of AH" st |1-E;-‘¢luﬂf combustion,

THIE
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(G 3-Matnylnexane CoHe (D223 Trimethylbutane ﬁ;:ﬁ it h%
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(i) WWhat is the |LIPAC name of the compound shawn In the following Newran projection? o st stuble
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(ay 1,2, 3-Tamathylbutans E.B—DImethylpfmlanﬂ
{C) 2-lsopropylbutans ([0} 2.3,4-Trimethylpentang

(it Arrange the following alkanes in order of increasing bailing point
1. Z3-Dimethy| pentans
P Heptane % AN o st jl'.-u bfe
3 27 &Trimethylbutane ,}T’ e Arost ‘beﬁmé,mhf?-

@:&.z,u—'l rimethylnutane < 2 3-Dimathy| pentane < Heplana
(H] 2 3-Lumethyl pentane < Heptane < 2,2 3-TrimetnylDutane
() 2, %=[hmethyl pentane < 2 2 3-Trimathylbutane < Heptane
() 2.2 3-Trimethylbutane < Heptane < 2, 3-Dimethyl pentane

{iv] Which one of the following Is not a good method to prepare Bromocyclopantans?

L8 Cyelapentane s reacted with Bry in tha presence of lght
{0 Cyrlopentann 3 heated with HEr.
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@Wlnp&nlamﬂ in heated with MaBr, U oH » No Kpw
MNa B - Hy S
O. Oop —1._.:‘ O—Eﬂ-
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Mame,

2. (12 pointe) In the first step of the eaction of electrophilic reagents with benzens, the electrophile
accepts an electran pair from the n system of benzene to form the cyclohexadieny| cation shown below (E
1s the electraphile)

1A Draw the two most mperitant resonance forms of the cyvclohexadieny! cation, You may use a line for
each bonding pair of eleclons, bul show lone pairs and formal charges, as necessary, Show the curved
arrow notation for eleciron delocalization.
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e e
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(B What is the hvbridization of carben at the cationic center?

3. (8 points} Mame {in the spaces provided) the funclional groups in Lhe moleculs shown below.
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4 (&) (8 pointa) Armange tha following bases In erder of Increasing Dasicity:
:CHy |, H:O, HC =G, OH 7 NHS and (CHy) 00"

H@ , ©OH ¢(CH;];,‘:U  HE=C:™ . rNMa iCHy

4 [B) {5 points) Camplate the fallswing acid-hasse reaction, and shaw lane pales and formal charges whera
necessary. Latel the arnnger arid, wesker acid. stronger base, and weaker basa. Indicate whether the
aquilibnum constant K, ia anuat fo, less than, ar graater than 1.

HC =3 + My

HC= CH T !
Wen ken Weaken 7 G lengen Llﬁ'ir_wbuqu.-
A ool Bose Base ‘4"' o

4 () (4 points) The acetylide ian 4 a useful rucieaphile in arganic aynthesis. 1t s prepared by the
reaction of acetyiens (ethyne) with NaMH; (sadiom amide) in liquid emmeonla as the solvent. Why s water
not used as the solvent? Wribe an equatian ta suppon your anawer, and show VERY CLEARLY the
direction in which equilibrium 18 tavared,

Hyo wng. Avoct vl Godduie, n_cﬂ‘.j,&'ait. J'.'HLEL-.'NnL"')
HESCF + Mo ——= HEscH + DH

—
O Hyo mn‘j Aract withfl soelduan -.LTMAIJL{ Y e NH‘; -)
Ha o F INn-.';,: ——— NHJ 4 DM

e

n:?’f\.rﬂ,\nrl.-l.'utt Lo '-l.-l$ “.ﬂ't -gu_arrl.r_ B l:'m?'rg. *or -""LEI‘-‘L-I'-'t Wl-m Hes gy

U=ze this space for ecratch waork, Qnly the information in the akove boxes will be graded!|||l]
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5. (15 paints) Twa sterecisnmars af 1-brama-4-methyleyelohaxane are formad when frans-4-
methyloycinhaxanol reasts with HEr Draw the mast stabile chair conformatiania) of

{l} frans-4-maethyloyolohexanal, and

il the: twn sterasisomars of 1-broma-4-mathyioyclohexans (label yoUr RIPUGHIRE A% £i%- OF Fans.)
& hydrosyl graup is 8 samewhat "smatier subatitient an & siv-membered ring than is & methyl graup.
The hroming atam |3 abaut the sama slze 85 a mathyl groun
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e T || e = | ™

I-HE
i'.u‘lm—*f- r:lhurvlu-d{-— Mi'mg"e I"';'.JEH- I'- b‘ium:n_ 4-M9ﬁq’«e-

'i'_'j"-'r" fhexane egefitie xame

Brigfly {using two or thres sentances) sxplain {in the box provided) why two sterecisomrs of 1-bromo=d-
methyleyelobexans were farmed instead of a single product.

THe aearctiave of e ahoafiet with, HBx ‘f[;'a’l.ﬂ"':'(-’l-&.l.;-l-& (=
contocot s ntlinvaedialy whicd- 14 o
nuufewfpm:i Fa eu.-u,ng wroch e canffoe ot
xfw'm obmrue o below T J":»ﬁurma

Idze this space for scratch work. Only the information in the above boxes will be uradndll"!.'ll



Marme:

B. {13 points) Cyclopropyl ehlaride has been prepared by the free-radical chlonnation of cyclopropane.
Wrile & stepwise (Using a lagieal sequence) machanism for this reaction in the boxes provided {onfy one
slep per box), Labal the step as initiation, propagation, termination, e, Shew CLEARLY the comect

arrow notation.
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7. {12 points) The energy diagram for the reaction of 2-methyt-2-butang! with HC1 e shown below, Draw
the structures of the reactanis. intermediates, ransition states, and products m the appropriate boxes,

Show all lone paire. formal chargee and parlial charges as necessary,
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CI-!.EL Hj-
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