Fall 18: Organic 1 Exam 2 Ch 5-8 50 points

Name

If you do NOT want your graded exam placed in the box outside my office, then please check here____

1-10 Are True/False (10pts)

1) Sn1 and El reactions are both types of substitution reaction.

2)  bonds are weaker than ¢ bonds, and so it is the © bond of a double bond
that reacts as the nucleophile.

3) A typical C=C bond length is around 1.3 Angstroms.
4)1 is a stronger nucleophile than F.

5) A stereospecific reaction is where a certain stereoisomer reacts to
generate one specific stereoisomer as product.

6) Hex-2-ene and cyclohexane are diastereomers.

7) A Lewis base that donates its two electrons to a (protic) Hydrogen is
acting as a base.

8) An epoxide is a 3 membered ring.
9) Sn1 and E1 reactions both proceed through carbocation intermediates.

10) Increasing the steric hindrance around the reaction center will increase
the rate of SN2 reactions.
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11) Provide the correct full IUPAC names for the following molecules.
(3+3=6pts)

Br CH20H3
(a) @\F (b) =
Cl H

F

12) i) Assign R or S to each chiral center in this Fischer projection. (4pts)

CO.H
H——Br
H——CI

CH,OH

ii) Assign R or S to chiral centers A and B in this stick figure (line angle)
diagram. (4pts)
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13) Write the mechanism (i.e. curly arrows) for the below electrophilic
addition. (3pts)

H3C CH3 H—F H3C CH3
>—_< .- H—|——|—CH3
H  CHg H F

14) (4pts) The following alkyl bromide will undergo Sn1 reaction with
water, as shown below.

—_—

Write the mechanism (i.e. curly arrows) for this Sx1 process.

Br
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15) Provide the reagents for the first three, and products for the last three
transformations. (12pts)

Br
“wIBr
(a) >
b) H___ CHs . H CH,
CHACH CHa > CH3CH2—|—-|—CH3
HO H

Jiee
0s0Oy, H,O
(d) @ G

Hg(OAc),, HoO then NaBH,
o X =

H-Br, Peroxides
Y4 (free radical mﬂnatorl

Y
Oi

(f)
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16) (7pts) For the molecules below:
Br
A B Cc
a) Are A and B isomers?
b) Indicate whether A or B is more stable.

¢) How many = bonds are in C?

d) For the transformation of A (and/or B) into C, what two atoms are
removed?

e) What is the preferred geometric relationship between proton and leaving
group for an E2 elimination?

f) Under E2 elimination conditions, the production of C from either A or B
differs in speed (reaction rate) by a factor of about 500 times.
Which is faster, A—C or B—C?

g) Briefly explain your answer to part (f).
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**up to 2 BONUS POINTS**
The compound in question (12) part ii is “Xylitol”, which is used as an
artificial sweetener for drugs, toothpaste, confections and chewing gum.

OH

HO OH
OH OH

Is Xylitol correctly described as a meso compound?

Based on your knowledge of the relationship between chirality and optical
activity (rotation of plane polarized light), guess the optical rotation value
(including + or - sign, and numerical value) for a 0.1M solution of Xylitol at
room temperature.
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hyrogen hetium
1 2
H He
1.0079 40026 |
iom berfilum boron carbon nirogen oxygen fuorne neon
3 4 5 6 7 8 9 10
Li | Be B[{C|N|]|]O]| F|Ne
6941 90122 10811 12.011 14.007 15999 18998 20.180
sogium | magnesum duminium skioon phosphorus sufur chiortne agon
1" 12 13 14 15 16 17 18
Na | Mg Al Si| P| S |Cl|Ar
229% 24.305 26982 28086 30074 32.065 35453 39018
polassium cacdum seondism titanum d tron ccbatt nickel ooppes zne Qatum genmanum arsenic salenium broming Kyplon
19 20 2 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K | Ca Sc|lTi| V|Cr|Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge|As|Se| Br| Kr
39038 40078 44.956 47.867 50012 $1.906 54938 $5.845 52933 58603 63548 65.39 69723 7261 18972 7895 79904 83.60
nbidium shonterm yttrum Zroonm acbum | molybdenun] tectnetum | ruthenium hodum pailadiem sihes exdmivn ndum tn antimony teturum wodine Xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr Y | Zr [Nb|{Mo|Tc|Ru|Rh|Pd|Ag|(Cd|In |Sn|Sb|Te| | |Xe
85468 87.62 88906 91.224 92.906 9594 o8 101.07 102,91 106.42 107.87 112.41 114.82 118.71 121.76 127.60 126.90 131.20
caasium bariunm Tutetum hatnium tantaum h naun platinum Qcid menoury thallrm ey p tati radon
55 56 57.70 7 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
Cs|Ba| * |Lu|Hf | Ta| W|Re|Os| Ir | Pt |Au|Hg| Tl | Pb| Bi | Po| At |Rn
13291 13133 174.97 17849 18095 183.84 186.21 190.23 192.22 195.08 196.97 200.59 20138 2072 20898 | oo | {19 122 |
francium radium Jmy 1 ununrniium | ununmim | uunbium WUR QU
87 88 89-102 103 104 105 106 107 108 109 110 M 112 114
Fr | Ra|* *| Lr | Rf | Db| Sg | Bh | Hs | Mt |Uun{UuujUub ccn_
| (23 1226 1262} 1261 J262) 1266 | (eq) | (e 1269) f211] 73 270 5

iantharum | corum tan] neodymum r lertum | Gysprosum | hotmasm erium thaum | yierum
*Lanthanide series 57 58 59 60 61 62 63 64 65 66 67 68 69 70

La|Ce| Pr|Nd|Pm|Sm|Eu|{Gd| Th|Dy|Ho| Er | Tm| Yb

13891 140,42 140.91 144.24 nag 150.36 151.96 157.25 158.93 16250 16493 167.26 163.93 123.04

actaium thorum | prot: i i pltonium | amencium cutium Derkeium | catfornmum | ensteniam | farmiurn | mendeleviumy  nobelium
** Actinide series 89 90 91 92 93 94 95 96 97 98 99 100 101 102

Ac|{Th|Pa| U [Np|Pu|Am|Cm|Bk| Cf | Es |Fm|Md| No

221} 232.04 23104 23803 7 [224] 243 {2471 1247 1251] _1252) J251 [256] [259
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Fall 18: Organic 1 Exam 2 Ch 5-8 50 points
0t NN B
Name RE X /O S(DRE

If you do NOT want your graded exam placed in the box outside my office, then please check here

1-10 Are True/False (10pts)

-

1) Sx1 and E1 reactions are both types of substitution reaction. '\'Lf‘\\h\'-’h’—

2) 7 bonds are weaker than ¢ bonds, and so it is the 7 bond of a double bond
that reacts as the nucleophile. s

3) A typical C=C bond length is around 1.3 Angstroms. f\
4) T is a stronger nucleophile than F . /\:

5) A stereospecific reaction is where a certain slere(gggmcr reacts to
generate one specific stereoisomer as product. \

I//

6) Hex-2-ene and cyclohexane are diastereomers. 4 \¢,

7) A Lewis base that donates its two electrons to a (protic) Hydrogen is
acting as a base. \
8) An epoxide is a 3 membered ring. |

SIS
9) Sx1 and E1 reactions both proceed through carbocation intermediates. |

10) Increasing the steric hindrance around the reaction center will increase
the rate of Sx2 reactions. \:, C o
: -,'k\k\_&g
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L1) Provide the correct full IUPAC names for the following molecules.

34+3= P
(3+3=6pts) | Ny 7 T
() Br CHyCHs
@ i o =
F :',.] C 1 H \ 1)./

‘ﬁ. ):. E\L k Lot LL"]LL:-‘[ '\,l\.\\ ( Z-‘)‘ || ) E\"{)I"-'\) 4= ( .i\l'.Of'J ﬁtdq " U“i

d F\\ W Huoo mdc\ﬁ,t (~eng
\.f) I'(\"C\" L }

12) 1) Assign R or S to each chiral center in this Fischer projection. (4pts)

00 <
& _ COpH e g:\\
on f R i
: ) H—‘—“Cl ‘) > Coont (chwayt
4 \‘-- == {3 W ‘t _;I .

CH,OH >

0 8
. ) >
(o cewnie R

(;J* Ry > 6 TRy

ii) A551gn R or S to chiral centers A and B in this stick figure (line angle)
diagram. (4pts)

\ =
\\ ) 'k) I
. l !
l
f’ ' 1 il .
~ C }

\L’: :
3 T
. W Falll8orglex2.docx



13) Write the mechanism (i.e. curly arrows) for the below electrophilic

addition. (3pts) fJA\l

H.C / CH H—F HsC CHj
. S T N
A _ ”
H  CHy H F
7
L
{-‘_ ¥ .-")/

£
L] "*

14) (4pts) The following alkyl bromide will undergo Sx1 reaction with
water, as shown below.

Write the mechanism (i.e. curly arrows) for this §N1 process. '

v J i
_/\/\</&r Rochany

l = !
) -

o’ \ - ‘/
/ H-0-H ) E)Ck/
] : - Pt - \ [
—mee—— - e
5 © /
e i
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15) Provide the reagents for the first three, and products for the last three

transformations. (12pts)

(b)

(c)

(d)

(e)

H__ CHs
CH3CH2’l :(:Hg

Y

B3, H0,, NaOH

Y

ACPRA _
) -’JI 4
0804, H202

Hg(OAc),, H,O then NaBH,4

H-Br, Peroxides
(free radical initiator)
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Br
8Br

H CHgj
cH3CH2—1_'_CH3 A
HO H aldy
4 OH
SoN
> i B
f b\ﬂ\/
| Al
1 pu;'-l\r\
HO OR s
\ L ATl
ez _,i.ti,‘.__" un
OH '
f. —_— ‘ tl
P}'-, f-‘.- A
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16) (7pts) For the molecules below:
W Br

H

a) Are A and B isomers? '\[ _
€S

b) Indicate whether A or B is more stable. %
¢) How many 7 bonds are in C?

d) For the transformation of A (and/or B) into C, what two atoms are

removed?
o

H .;F‘\;_/ \:_) .F

e¢) What is the preferred geometric relationship between proton and leaving
group for an E2 elimination?

P& N TH (oBLAN /\ R

f) Under E2 elimination conditions, the production of C from either A or B
differs in speed (reaction rate) by a factor of about 500 times.

Which is faster, A — C or @

g) Briefly explain your answer to part (f). @O
A \ .- '-\‘, > . .
\n §, D Rood B0 (kmoued .
LA \ . ; ll-:,‘t« L k\ | ¢
\ 'y 414 ! '
Se OLTAWNX - 25 O ALO R\-;‘/\c.f ( W |

) - 0 - g =S —
(. < '\_M:';f‘}'— GRow {Jt'x- ) L-\"‘l/ d\)
\ N % ;}h e NOX Cv'-.l__i l«:JII-‘I\D-x J

b
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**up to 2 BONUS POINTS**
The compound in question (12) part ii is “Xylitol”, which is used as an

artificial sweetener for drugs, toothpaste, confections and chewing gum.

OH

HO OH
OH OH

Is Xylitol correctly described as a meso compound?

LY F & \ \ \ | cod i\
™y \ 0 I‘g\ - { | VO l'\-'\' \ -\ [T ™\
,\' 5 i T L WU Tl Do A - .

Based on your knowledge of the relationship between chirality and optical
activity (rotation of plane polarized light), guess the optical rotation value
(including + or - sign, and numerical value) for a 0.1M solution of Xylitol at

room temperature.

T

: ‘)
: ' NACTWIEE S IS ol LAY
Ik ) ( E:‘L:"L;- A Colly \WACT\W . Swee | \ S

- $ J
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