WILFRID LAURIER UNIVERSITY
Organic Chemistry I (CHEM 202/204)

Mid-term Test 2A
November 7, 2014
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The energy diagram below represents which pair of reactions?

step 1 Wl amd El have
S“P&P 2 SN1 and E1 2 mclmﬁiﬂlfc Skﬁd
) SN2 and E2 N2 WA E7 hawe

) (c) SN1 and E2
mi—mz}mfe (d) SN2andE1 1, J,Mg?tfc ;T7o

Reaction coondnate N

With regard to the energy diagram shown in Question 1, which of the following
statements 1s true?
T,;‘/S€,. ,5+ ;%90 AM 1’1/ Aer

(a) The 2™ step is the rate-limiting step. . activaton ew7

(b) The reaction is exergonic. — False - P”‘{“J h"ﬁ"“’ o Enelgy ?L‘JLEWW"C’

(c) The transition state for the 2 step is more similar in structure to the final
product than to the intermediate. - False - By, Hanmand Pasf'u/qze , (e

@ The equilibrium constant, K.,, for this reaction is < 1. Similac o :L.WHZ%

S Lased o NG = -R7T /n '
- Mecbé'l ”M'k-w DG Fos[y{‘,'\/e . @MC{Q@OHI(_
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3. Which of the following carbocations are likely to undergo a carbocation

rearrangement? o
() _ o+
/ng'/ @ o @ iand i1 \_7-4.
I:ﬂp\ \*5. ) iand iii gives derted

¢” .. ...
(¢) i1 and iii carkocation
(i (ii) (iii) (d) all of these

ey Vg TP

both 2° b
rrJ stras, I'ZIEV"{

4. What is the TUPAC name of the compound shown below?

- nMMLVGé{ 7%""" {BCFF

(a) 2.2-difdlo-5-fluorohexane o gu\!;s"?t/fmfﬂ are

) 2-fluoro-5.5-diiodohexane
' 5-fluoro-2,2-diiodohexane at 2,4,5 -~ nal 2,55
) 5,5-ditodo-2-fluorohexane gmé;'{“fm’% /IS'/JZJ( U‘Z y
a( phm/x/f'fﬁﬂ

i et oL(F; bortryed -

. Consider the reaction of butyl bromide with HO™ 1011
_polac apre tic ’fle,[ps

rG

DMSO
AN v jg > N"0H toBr )
te 2)° “
Which of the following statements is true? o substra s l . ~bimslecnlar
. aajernf st 0B _ L, Joverds

@If the concentration of hydroxide, HO™, is doubled, the rate will double.  &» [ Ho‘j
(b)

If the substrate, bromobutane, was replaced with 10d0butane the reaction would
TT petter L so wsnld b fugler

proceed slower.
(c) If the solvent was changed v@ he reaction would proceed faster.
(d) IfHS” was used in place of HO™ theweaction would proceed faster.

Lkat.r f\M[&D’A{ le ia Solvafm HD—, redacen f{-: Fm‘f-ivi&

Fbl«,r a,bmfrc SelvenT .- fi‘;}/‘ﬂl"_{_/ﬂ A Slows Jeaction
6. Consider the following reaction then choose the statement that is correct.
H,C B C, OCH H3;CO CH
3 r " H3 3 3 3 + HBr :. < ,\/ /
2 Selvol jﬂS‘ I
conditions ,-—p,-onTﬂ"“ ,,,,versirh

(a) T would be formed as the only product. 4 ore OWng

(b) IT would be formed as the only product. sl iq h‘H’7
[ ?m r

An equal mixture of I and IT would be formed. 1o T 19
)An unequal mixture of T and IT would be formed. &~ =
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7. What is the TUPAC name of the compound shown below?

(a) 4-ethyl-3.0-dimethvl-5-propylhept-3-ene
(b) 4-ethyl-3-methyl-5-(propan-2-ylidene )octane

¢) 2.5-dimethyl-4-ethyl-3-propylhept-2-ene
-ethyl-2.5-dimethyl-3-propylhept-2-ene

. anr’ew{’ thain must nclode dowlle bond
o numb er o4 79'27*" side closer 7o /m«é/(e bnd
o swhstifuen®s lisTed Mf%é&fimlﬁ S nol 4(/;%4&{7%&/

8. Which of the following alkenes possesses an E double bond?

KO H e L
2 H F Z H
@ (b) (0

(d)

- I/l'rﬁl')&f P-’_wﬂ- / substituents — based on Cahn -'j;ﬁa[q{—

Fre/f'aj Falep’— are circled -

9. Rank the following alkenes from most stable to least stable.

Ha
HBC\/\CH;S /\CH‘B K\CHs HgC\}\CH?’

CHj
(i) (i) (iii) (iv)
@iv (most stable) > i > iii > i (least stable) * b ?erwv\'\jmgﬂ?élﬂ wiaken wore
) 1i (most s?able ?-‘\11}:-‘\1 f-‘\l\f_(least stable) sunbs JE J dow];[e M
(¢) 1v (most stable) > 111 > 1 > 11 (least stable)
(d) 1 (most stable) > 1> 111 > 1v (least stable) wioce S'f'ﬁwd
. cis less stable tham Hrana
10. Consider the following reaction then choose the statement that 1s correct. (jmﬁl i3 qLion
3« st i, g
HiC, Br CH, CHy™
ase ‘ NaOCH; ¥ onk
SN A CHy 27 uil
=B CH;0H
H3C H CHg ze /:S
T equiced a,n-&‘mpf[azwu qrrujw&ﬂ_ [ I thy
- _ B Lot
a) The reaction 1s stereospecific and yields I as the only product.
he reaction is stereospecific and yields II as the only product. i
¢) The reaction is stereoselective and yields I as the major product. only c.,uﬁrm’i?'m

(d) The reaction is stereosel/ective and yields Il as the major product. 11 ¢ aflows E2

11/8/2014



11. Provide a detailed arrow-pushing mechanism for 1 of the following 2 reactions. For
either reaction, your mechanism must account for the fact that H;O™ is a catalyst. (4)

a OH H30* OCH3 _“3
. OQ CH33OH G " e C/ﬂg}#‘t
= (e (e
NG
(b) é H30*
H—Qo-' éz\ + Hz0 iz
o ey £

12. For 3 of the following 4 pairs of reactions, indicate the mechanism taking place (SN1,
SN2, El1, E2), state which reaction would ocecur faster and explain why. Note: For
each reaction pair, the same reaction mechanism will occur. (9)

) - - /]
(i) >LB . po©  CHOH ﬂ\ . B Mech | Faster
r -

0°c sH SN (1)
(ii) >L . poo  _HWPA >L . B
Br 0°C SH
Explanation:
« 2° substrates with weak base —> SN/

- (1) VE“T“' becanae Po[u" Pro{‘rc solvenl iy "Sw 3>=[M~ ‘/TM;,ztlmq

state
(k) o CHsOH 5 :
WM - + o — o o+ 0 Mech | Faster
SN2 | (/7
(ii) | + Br _— Br + |

Explanation:
- |® 5u£s‘i’rndw feﬂt‘jm‘r wit —otBw 2 SN2

o (i) foster becomse Be Im:ger less ,snI\/MLw{ less {%/ej

Mol feact/ve wa Po ar F’ﬂllt fo/ven’]"
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12. For 3 of the following 4 pairs of reactions, indicate the mechanism taking place (SN1,
SN2, El1, E2), state which reaction would occur faster and explain why. Note: For
each reaction pair, the same reaction mechanism will ocecur. (9)

© )

>]\ CHLOH
—_—
Br

100 °C

Faster

)I\ + Br@ Mech

(i)

0L e El

CH4OH
(i) ﬂ\‘ (CHOH

100 °C

Explanation: L £
» 2° substrates, 5o(up/7sis conditiona <. ~
. (i) Jaster becawse T 7 s befler LG Thaw, Be

(weaker base

(d) CH4OH ) Mech | Faster
(i) + NaOCHy; ——— =2 +  NaBr
Br

E2 | @)
(ii >LBr + NaocH, CHOH, )\ .

Explanation:

* > and 3° substrate with s’h‘ohj baoe . EZ

i | high!
. e leading To wmere A1y
- (4] fopter becose *’i’;ilfr’;?iﬂ“ Souble Bunk mote sfable

13. For 7 of the following 9 reactions, provide the structure of the major organic product,
including stereochemistry when required. (7)

(a)

. $k~L$'"'rA'lLe lb

D_/OTS NeBr _ J>—/ B . rﬂ“ﬂﬂhf V;a_'LL - 01'.‘3,4‘
DMF . S N L
“ . 5»»4:5'1’1”4'[;6 2°

CH3CH,OH

/X\ il ™ ot Iy
Br 70°C

{
|
e

. rwﬂ”\'t' is "Dtgw

L EL ‘fleld‘-ﬂo 'Hojcmmw\ meua_
o substrate |°

. reagend s - 0tBu
5 EZ

o ULL ﬁm‘f‘e 30 .
rssof\/ztt7513 Lowa(;ﬁm/A,gh ‘}'émf:

5 El jl&/ufnj PtV PrMewﬂ'—

- E 'S Mq‘ja('

(e) ks o
H,: Br NaSH S ‘SU‘JJS‘TE'OL-{({ <9_°
omso A e ek boe

<, SNZ wiTh 'nversion
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13. For 7 of the following 9 reactions, provide the structure of the major organic product,
mcluding stereochemistry when required. (7)

0 . S'M-AITr'dte 9*',
o NaOCHs V\ . reagent ’57’7"""7 base

| :H CH;0H 0 ELJ#M; Mﬂjor
@ . swhstrale 3°
l:‘<| 1O ‘ oH . So/Vo(;S;S CDMJJIC/D'HA
s SNI
(h) eitso, . suhsTrate 3° b
NP CHOH,_ b@‘ . solvelysis ton iT7omo
+§ Z«\B - spl) '7 with fenrfﬂtymzh'f_
v cl . sohstrate 2° .
[ ]’ NaOCH
. — = l ( ° Ftaﬁ‘evﬂ" 57'7'5:37 ade
‘CH,  CH:OH ety s E2 .. with HOfmnnn F,_m(m—/—
EL 7Ny &

’vﬁf // X/ E2 can't occwr hece

tth

BONUS QUESTION (1.5)

A correct answer to the following question will earn you 1.5 bonus points. No part
marks will be awarded.

Provide a detailed arrow-pushing mechanism for the following transformation.

" (G, .o omO o

o Z‘ — - o : + Sots
N, N-cH,ph
CH,Ph
'(9\0;“557‘7'”1‘2 . /e Sué;?‘?‘ai’c
. weak base . r’eajehz‘ nel B
1
JoSNL .. JosNZ

with inversiom
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