Summer 2018 Org II Exam 2 Ch 18-19 (50 points)

Name:

1-10) are True or False (10pts)

1)  Aldehydes can undergo nucleophilic addition reactions.

2)  Ketones can undergo condensation reactions.

3)  Three membered rings with one Nitrogen are called Aziridines.
4)  Wittig reactions generate alkenes.

5)  Tollen's reagent reacts with aldehydes to give a silver mirror.
6)  The cyanide anion contains three nitrogens.

7)  Diazonium salts contain three nitrogens, and one of them is positively
charged.

8)  Wolff-Kishner reductions produce alkanes.
9)  Ketones are more reactive than aldehydes.

10) This cation is chiral.
CH>CHs
® | -CF3
HaC™ " cH,CH,

11) (3pts) Name the general class of organic compound (functional group)
that each of these molecules belong to.

9 ['\|||-| HO\C,OR
R—C—H R-C—R R "R
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12) Circle the most basic atom in each of the following species. (3pts)

CH,OH
OCH;

HO NH, H
on ® H NJ@/ N-N
2
e

(a)
HoN

13) Give the products formed in these reactions. (10pts)

(@ 1) KCN
Br >
2) LiAlH,4, H20
NH, excess CH5-Br R
®) )\/\
1) LiAIH,
ONNH2 2) H,0
(©) -
1) NaNO,, HCI
2) CuCN
@  ph—NH, -
CN 1) PhMgBr

2) H;0*
(e) )\@ -
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14) a) Name the following molecule in IUPAC acceptable terms. (2pts)

X
Z
N

b) Using any format you wish, draw cis-3,4-dimethylcyclopentanone. (3pts)

15) (4pts) Write the mechanism (i.e. curly arrows) for the reaction of:

PRIMARY AMINE + ACID CHLORIDE — AMIDE + HCI
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16) Provide sets of reagents for the following four transformations
(including both the forward and reverse versions for the vertical
transformation). (4x2=8pts)

0]
OH
CH;
o
NH 0 0
H H H
CH, CHa CHs
o) o) OH
17) Draw in the curly arrows for the following mechanism. (4pts)
| H ,H !
OH2 N
o @
H @ ,

- & @
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18) (1+1+1=3pts) Recently it has become popular to use kefo-genic diets,
(intermittent) fasting or carbohydrate deprivation to put your body into
“Ketosis”, which is a metabolic state in which most of the body's energy
supply comes from “ketone bodies” in the blood, in contrast to a state of
glycolysis in which blood glucose provides energy. The human liver
produces the three “ketone bodies” (A-C) shown below.

A B o

a) Despite the name, one of these “ketone bodies” does NOT actually
contain a ketone functional group. Is that molecule A, B or C?

b) For conversion of B — C, is that a reduction, oxidation, or neither?

c) What reagent could you use for conversion of C — B?

**Bonus question** (up to 2pts)

For the three “ketone bodies” in Q18, one is chiral. State which one is chiral.

The human liver produces exclusively the R enantiomer of that molecule,
draw this specific enantiomer.
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fyzogen helum
1 2
H He
10079 40026
Khium berytium boron <abon nrogen oxygen fuoring neon
3 4 5 6 7 8 9 10
Li | Be B|C|N]|]O| F|Ne
6944 90322 106811 12011 14 007 15999 18 998 20,180
sodium magnasum Sumnium sticon phosghoius suifur chiorine argon
11 12 13 14 15 16 17 18
Na| Mg Al|{Si| P | S |CIl|Ar
22.9%0 24 305 26 962 28.086 30974 32.065 35453 39.948
polassium caldun scandum fitanum di tron oobalt nickel coppor wme Qalum germanum asonic Sqlenum romma krypon
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K | Ca Sc|Ti|VI|[Cr Mn|{Fe|[Co|[Ni|Cu|Zn|Ga|Ge|As| Se | Br| Kr
| 39098 400718 44,956 47.867 £0.942 $1.996 54938 55845 $8.933 59.693 63 546 £539 69723 72.61 74 922 7896 19 904 $3.80
rubtdum stontum Sg 2 V4 lechnety r hodum vu_ran..:a siver ¢odmium naum tn Rﬁg:.\ tekunum wodine xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 (3] Y] 53 84
Rb| Sr Y |Zr[Nb|Mo| Tc|Ru({Rh|{Pd|Ag|Cd|In (Sn|Sb|Te| | | Xe
85463 8762 £8 906 91.224 92.906 95984 £961 101.07 102.91 106.42 107 87 11241 114 82 118.74 121.76 127.60 126.90 13129 |
caasum barium tantak wungsten rhanum osmum noum platinum oold marcury thatum load tatt rdon
55 56 57.70 7 72 73 74 75 76 w 78 79 80 81 82 83 84 85 86
Cs|Ba| ¥ [LUujHf | Ta| W |Re[{Os| Ir | Pt {[Au|Hg| Tl | Pb| Bi | Po| At [ Rn
132 51 137.33 124 97 178 49 180.95 183 84 186 21 190.23 192 22 195 08 195 97 200.59 204 38 207.2 20888 [209 [rals] {22 |
francum radhsm unenquadem
87 88 89-102 103 104 105 106 107 108 109 110 111 112 114
Fr|Ra|**| Lr| RF|Db| Sg|Bh|Hs | Mt c::c::_ccc Uuq
223 229 12621 1261) [262 1268 [2641 269 | 268 RI1) jeazi| {277) T
[[iharum | cerum [ gadotns taoum | Gysprosium | hotmum | esblum Tiiam | yResbum
*Lanthanide mm_.mmw 57 58 59 60 61 62 63 64 65 66 67 68 69 70
La|Ce| Pr|{Nd|Pm|{Sm|Eu|{Gd| Tb|Dy|Ho| Er ([Tm]| Yb
138 91 140 12 14091 144.24 nag 150.36 151.96 157.25 158 93 162 50 164 93 162.26 168.93 17304
actrium hormum potactnum| wanum neplunem | phtonium anercm Qurm bantelum | caMfomim | angtenhum formum [ moncatevism|  nobeltum
*«Actinide series 89 90 1] 92 93 94 95 86 97 98 99 100 101 102
Ac|Th|Pa| U [Np|{Pu[(Am|Cm|Bk| Cf | Es |Fm|Md| No
| [22n 23204 2104 238.03 2an [234] 1243 R471 RaN [251 1252 21 1258] {258
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Summer 2018 Org Il Exam 2 Ch 18-19 (50 points)

Fﬁ‘ )& e R - : - o
Name: | U | CC((NMO o0 (J_/'r\;' D‘t NSA ((on/
1-10) are True or False (10pts)

1) Aldehydes can undergo nucleophilic addition reactions. T

e

2) Ketones can undergo condensation reactions. |

3)  Three membered rings with one Nitrogen are called Aziridines. |

4)  Wittig reactions generate alkenes. f
5)  Tollen's reagent reacts with aldehydes to give a silver mirror.

6)  The cyanide anion contains three nitrogens. \ L S
AT

7) Diazonium salts contain three nitrogens, and one of them is positively/

charged. i?d R

R

8)  Wolff-Kishner reductions produce alkanes. \

9) Ketones are more reactive than aldehydes.%‘( S
W €

10)  This cation is chiral. .\-LL{ 1
CH,CHs

® | CFy

HC™ " Sch,cH,

11) (3pts) Name the general class of organic compound (functional group)
that each of these molecules belong to.

0 NH HO\C,OR
I Il R
R-C-H  R-C-R R™ R
in K\)\ » LKL \ MIAR H-.;»% ML Qg l‘? k,

J
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12) Circle the most basic atom in each of the following species. (3pts)

CH,OH
@ OCHs
(’l
HaY HO NH, "
oH ® N
= ¢
@
G (c) NN
CH;

13) Give the products formed in these reactions. (10pts)

(a) 1) KCN Nt
Br - O/\
2) LiAlHg, HoO
.
C'C I 1
" excess CHy;-Br =) d,»‘T !
N -
1) LiAIH NMd
O NH: 2) H,O [/
(c) = /\_ i
' i
1) NaNO,, HCI
2) CuCN R
@ Ph—NH, - Yh— O
, W
- 1) PhMgBr N7
2) Hy0* . ]
(e) A@ : P e S
=

Sul8org2e2. docx Page 2



14) a) Name the following molecule in IUPAC acceptable terms. (2pts)

b - Bt (Pyidins
|

Ny
L
N

\

b) Using any format you wish, draw cis-3,4-dimethylcyclopentanone. (3pts)

15) (4pts) Write the mechanism (i.e. curly arrows) for the reaction of:

PRIMARY AMINE + ACID CHLORIDE — AMIDE + HCI

13
7
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16) Provide sets of reagents for the following four transformations
(including both the forward and reverse versions for the vertical
transformation). (4x2=8pts)

O

OH
CHs4
(@]
- (i),0d,
A Ve \.ll/' ) L
A Y i (
) g (2 L Al (L/B\BH
(._, ol \‘(‘\"H"\n__ _-"I‘TTJ‘ L

~ HO7 @
NH v ) 0 0 /“'"') H @)
N Hy JH : _ :
H - H (_;/} L‘I Iil"\' 'ka' . H
CHs CH3 (__a;/_ Hju(_l, CH3
o OH

17) Draw in the curly arrows for the following mechanism (4pts).

g N N

HaN_OH OH D
; HC[ @ ’ r

:CI

M@,

- & e
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18) (1+1+1=3pts) Recently it has become popular to use kero-genic diets,
(intermittent) fasting or carbohydrate deprivation to put your body into
“Ketosis”, which is a metabolic state in which most of the body's energy
supply comes from “ketone bodies” in the blood, in contrast to a state of
glycolysis in which blood glucose provides energy. The human liver
produces the three “ketone bodies” (A-C) shown below.

A B C

a) Despite the name, one of these “ketone bodies” does NOT actually
contain a ketone functional group. Is that molecule A, B or C? C

: . ; s e T .
b) For conversion of B — C, is that a jeduction] oxidation, or neither?

¢) What reagent could you use for conversion of C — B?

( \rovae Aad

—

**Bonus question®* (up to 2pts)
For the three “ketone bodies” in Q18, one is chiral. State which one is chiral.

The human liver produces exclusively the R enantiomer of that molecule,
draw this specific enantiomer.

\ N
WO M : \\\“..l% ) ( ._{..{
< & i ) K .
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