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Select a question to show how it was graded. You can also use the
left and right amow keys to switch between questions.

Grading Rubric

# [+2.0 for Shows both radicals following C-H sbstrsction (or if other |
meduc:t, such as cation or anion, only one point, see (8) below)

"
Ehi.ﬂ for "Allyl radical is stabilized by resocnance or delocalization” ]

- rjl«!.l] for Shows resonance structures for allyl radical (full points also

given for the delocalized resonance form with the dashed line IF done
ki_:nrec:tly}

A
+-1.0 for Uses wrong amows in resonance (wrong kind of amow, incomect
number, etc). If it is not a radical, they lose a point here as well for
amow pushing.

= +0.0 for Incomect

+-1.0 for Not a radical {e.g. cation, anicn, other), and therefore doesn't
define BDE
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Select a guestion to show how it was graded. “ou can also use the
left and right amow keys to switch between questions.

Grading Rubric

= +1.0 for Draws radical resulting from C-H abstraction

L] EI-'1 .0 for "Cycloheptenyl radical is resonance stabilized™

» +2.0 for "Morbornenyl radical is MOT resocnance stabilized because
orbitals don't overlap™

= +8.0 for Draws orthogonal orbitals

« +0.0 for Incomect

= +1.0 for Refemring to rescnance stabilization

= +10.0 for Radicals, resonance, and orbitals comrect.

= +8.0 for Everything is comect, except for the absence of radicals.
+ +4.0 for Everything but no drawing of orbitals

+ +-1.0 for Some minor emors present.



Select a guestion to show how it was graded. “You can also use the
left and right amow keys to switch between guestions.

(e Explain the following observations in three or less sentences and five or fess pictares

Grading Rubric
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# |+2.0 for Delocalization for transition state of E lowers the transition
state energy. No delocalization for G.

= +3.0 for Shows orbital alignment in TS

w | +5.0 for States that sp2 carbon is more electronegative than sp3, so
allyl chloride E is more electrophilic

= +0.0 for Incomect
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Select a guestion to show how it was graded. “You can also use the
left and right amow keys to switch between guestions.

Question 2
{ﬂ}wﬂ:m stereochemical depletians for the following cumulens structures (10
s

Grading Rubric

= +3.0 for A has crthogonal substitution and is the comect
sterecchemical depiction.

» +3.0 for B has substitution in the same plane and is the comect
sterecchemical depiction.

= +4.0 for C has orthogonal substituion and is the comect sterecchemical
depiction.

= +0.0 for Incomect

. EI-'HII.EI for Gets sll of the points! ]

() Provide a rationalization {using orbital drawings) for the stereochemisiry you
assigned to A in question 2(2) (10 pis) 2 el
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Question 3
(o) Predict the product (with stereachemistiry) that would be expected for Z, which is the
product of o Diels-Alder reaction between X and Y, (10 pis)
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Select a question to show how it was graded. You can also use the
left and right amow keys to switch between questions.

Grading Rubric

. El-ﬁ.ﬂ for Comect product (ignaring stersochemistry) j

- El-ﬁ.ﬂ for Show cis relationship between methyl g‘uup&']

= +-2.0 for Minor emmor {missing double bond, et

= +1.0 for Incomect



Select a question to show how it was graded. You can also use the
left and right amow keys to switch between gquestions.

Grading Rubric
{cllPrncicllhe major product () or R) af the following Diels-Alder resction. Provide a
mﬂmﬁnﬁwmmmwmmmmwmm ». Elﬁ.[:Iﬂ:lEndu product O is circled j
pu

= [+4.0 for States secondary orbital overlap or comectly explains endo
rule raticnalization
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= +1.0 for Uses LUMO of dienophile
= +4.0 for Has comect shading for all orbitals
= +3.0 for Shows the comect secondary orbital overlap on diagram

+ +0.0 for Incomect

. EI-2.EI for incomect orbital interactions / incomect TS drawing ]




Select a guestion to show how it was graded. “You can also use the
left and right amow keys to switch between questions.

Question 4 Grading Rubric
{a) Using the Hilekel rules, label each of the compounds below as antiaromalic, non-
aromatic or aromatic. (2 pts each) . Elﬁ.ﬂ for Circles B as more likely j
g ﬁ # @ = [+5.0 for Shows that addition to double bond to give A is unlikely
due to resulting anti-aromatici
c O U O ooy
) wn-m-m'-’
n!h*ﬂﬂw _ﬁ[ﬁm DA iematic M in & conjugated and resonance stabilized cation {need to explicitly

mention stabilization of B by rescnance)

. [lﬁ.ﬂ for Shows that addition to internal double bond to give B results J

= +0.0 for Incomectly chose A or nothing
i) Predict which of the following bromination products (A or B) iz more likely. Explain

your answer in five or less sentences with &8 many pictures as you deem necessary (15
poins)
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» +3.0 for Recognition of importance of conjugation to location of
bromination {invalid if anything besides comect answer is oredited).
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Select a question to show how it was graded. You can also use the
left and right amow keys to switch between guestions.

Question 5 Grading Rubric
() For Z below, show and label all the possible prod ,ortho and meta) if it
reacts with one equivaleat of Br, with catalytic FeBr;- : « (+2.0 for Shows 3 produdts (ortho, meta. and para) )

. EI-E.EI for Comectly labels products as ortho, meta, and psna

= +0.0 for Incomect, only one preduct, or no answer

» +1.0 for Shows 2 products comectly

~ ghinesy c recliiet M
pmd-'-'-“ s im » +2.0 for Labels 2 preducts comectly
mumumm}i-mmmmmmNmﬁm » +1.0 for Shows 1 product with its label
(e} In five sentences and as many figures as you deem necessary, explain why you get the = +1.0 for Labels one preduct comectly
major product that vou circled above. (20 pis)
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Select a guestion to show how it was graded. “You can also use the
left and right amow keys to switch between questions.

Grading Rubric

Question &
{a) Li mmmmwm«umuwwmmm 10
D&Wu.h“q - * +5.0 for Chlorination
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. El-ﬁ.ﬂ for Friedel-Crafts ac:_,rlatiurg

. [ﬁ.u for Mitration j

. Elﬁ.l] for Reduction of nitro j

= +1.0 for Incomect
» +-3.0 for Minor Mistake
s +-3.0 for Minor Mistake

s +-5.0 for Major Mistake
(b} Propose a synbesis that provides B, which is an analog of mewsclopramide® (a * +-3.0 for Minor Mistake
muscle relaxant) as the mugior prodwcr starting from anisole and uwsing A and any other
reagents you deem necessary (Don't show mechanisms, just reagentsh, Note: Ortho/para
directors usunlly give the pura as the major product, so you mumy make that
assumption. MORE SPACE ON NEXT PAGE (20 pis)
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Question T

Select a question to show how it was graded. You can also use the
left and right amow keys to switch between guesticns.

Grading Rubric

. [+7.u for Addition of benzylamine j

. Eﬂ.uhmmmtemasmwemnej

+1.0 for Incomect
+-1.0 for Uses base
+-1.0 for Does not deprotect

+-1.0 for Missing hydrogens
+-2.0 for Extranecus reagents



Select a gquestion to show how it was graded. “You can also use the
left and right amow keys to switch between guestions.

Creestion §
Propase a mechanism for the conversion of A to B using € and acid. Show each siep
explicitly, including proton tmnsfer steps (30 points)

Grading Rubric

- Elﬁ.ﬂ for Protonation of alkene to form ocxocarbenium iurD

. Elﬁ.l] for Attack of ethylene glycol ]
. Elﬁ.ﬂ for Shows proton transfer step ]
= +5.0 for Collapse of hemiacetal, ring opening

+ (+5.0 for Formation of acetal )
. Elﬁ.ﬂ for Loss of proton ]

= +0.0 for Incomect
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