1 (20 points + 1 point bonus). Final Exam, Chem 51C, Jarvo, Spring 18

. . Initials:
a. Rank fastest to slowest reaction with PhMgCl

@) (0] 0

MG OH He e > >

HsC” >Cl HiC” “N(CHa),
A B C

b. Rank the following enolates from most to least stable:

90 ® o ©0
HSC)\/CH3 HSCMCHS __CHs > >
A C

B

c. Most to least basic
) O O [ 5[] >
A B C

d. Highest to lowest oxidation state:

/_\ O
0.0 Q*OH H3C)TJ\CI
C

> >

HsC T CHj T

A B

e. Check the appropriate box or boxes.
i. Hybridization of nitrogen: ii.Name of functional group iii. Directing group iii. Directing group

o |:|sp3 H,CO [ ]hydrate cl [Jortho O [ ]ortho

OH
H3C)]\NMe2 Dsz i; |:| acet.al ©/ |:| meta | AN CHs |:| meta
|:| sp |:| hemiacetal |:| para P |:| para

f. Fill in the starting materials to complete the syntheses

_ 0
Starting materials I CH. LAH
g H3C)J\ITI/ S
X it i "
HsC™ "OCH; H,C™ “CH
A ’ B 7 HCT O ) Dibal-H )OL
C ii. N
HsC” H
OH
_.CH
)\ _CHs S He TN TR -CHs
HsC H 2 i HACe
D H E F G ¥ >N"CH,
* PN
HsC” “CHs
O)J\ O)J\ Ej)k iv. 0
NaCNBH;  NaBH;  H;CMgBr C),CulLi + — > O)kcm,
L M N O

BONUS: What happens when you mix LiAIH, and H,O?




2 (18 points + 1 point bonus) Initials:

a. Provide pKa's for any 6 of the following compounds (if you do them all, we will count your best 6).

®
HsC”™ ~OH CHy
Me” N° Me ' HSCAOH Hsc)kCH3 O HsC CHj
b. Rank fastest to slowest electrophilic aromatic substitution
o oo
A B C
c. Fillin the starting materials to complete the syntheses
Starting materials
i 1. NaOMe 0]

o) HOMe
O o) + —> H,C
= 0 Br 2. H30+
W), :
A C
B
OH 0] (0] LDA oh o
@CHQ, O)J\CHQ, ©)J\OH THF 1. /\)\(\L
790 —_—
D E F r8c 2, H3C H

X CH3

) Br Bra_~_~ Br NaOEt Name of reaction:
X . ok

HsCO™ “CHy "
G o Brao~_~_Br K KMnO,
©/\CH3
J >
L M N 0] O

o o .
j i : C ®
H;,CQKOCHS Hae AL ch)K)kOCH3

0 Q R

BONUS: What was your favorite song played at the beginning of lecture?




3. Fill in the boxes with the appropriate starting material, reagent or major product (24 points).

Show stereochemistry where appropriate Initials:

a. H,NCH,
o O NaCNBH;

H 3COJWLH ”

b. Ph3P:CH2

,EF

Y

o) O.__LOCHj, O._ .OCHj,
+
o, Ul )

Is this reaction an oxidation, reduction, or neither?

Br

Y

Y
Y

SOH




4. Fill in the boxes with the appropriate starting material, reagent or major product (35 points).
Show stereochemistry where appropriate

Initials:

Y

®
H,N_ COOH

Me

CH,

a.
NH4CI
NaCN
E——
O\§/OH one step
b. R
Me
C.
H3C\/\Br -
d.
O
CHj ‘
N— -
O
e.

Y

Y

Y
T
%gl
O
T

Cl

NO,



5. (11 points) Provide an arrow-pushing mechanism. Initials:
a. ® What is the relationship between the
0 H30 OH starting material and product?

M

H3C™ "CH; H30/§CH2

Mechanism:

H,SO CH,
+ JL 2zt CHs
HsC™ “CH,4

Mechanism:




6. (6 points) Propose a synthesis of the target below.
All carbons must come from the starting materials provided, you can use any reagent you wish.

YOU CAN IGNORE STEREOCHEMISTRY.

Initials:

CHs

0]

A

HW

Target




Initials:

7. (4 points) Propose a synthesis of the target below.
All carbons must come from the starting materials provided, you can use any reagent you wish.

YOU CAN IGNORE STEREOCHEMISTRY.

Starting Materials:

PPN H5C-I

o Q OH
Q Oii H3C)\CH3




8. (6 points) Propose a synthesis of the target below. Initials:

All carbons must come from the starting materials provided, you can use any reagent you wish.
YOU CAN IGNORE STEREOCHEMISTRY.

Starting Materials:

(0]
©\/\)OJ\ I i I
OH =
o @ HaC)J\/ Hsco)J\/

Target e)



Initials:
9. (6 points) Propose a synthesis of the target below. nitais

All carbons must come from the starting materials provided, you can use any reagent you wish.
YOU CAN IGNORE STEREOCHEMISTRY.

Starting Materials:
O O

OH O H3CO)J\/\/\/U\OCH3

OH
0

H

o)




Initials:

10. (8 points) Propose a synthesis of the target below.
All carbons must come from the starting materials provided, you can use any reagent you wish.
YOU CAN IGNORE STEREOCHEMISTRY.

0
© HOMCHs Br~ >""CH,

Target

O CH,4

Cl



Initials:

11. (10 points) Propose a synthesis of the target below.
All carbons must come from the starting materials provided, you can use any reagent you wish.
YOU CAN IGNORE STEREOCHEMISTRY.

CH3

~X
CH | HsC)J\CI co, [>=0  HO gy
3

Target



