Chem II Super Fantastic Organic Party Fun-Pack! (The organic packet) Name: S a rﬂj‘/

1. Draw the structure of the following things.
(Show all lone pairs. If a hydrogen is attached to an N or O, show as an “H" . Hydrogens attached to carbons can be shown as dashes.)
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3. Draw structures (unless already shown) for all reactants and products. ddéj ust show ﬁ-——-—

For the ones involving K,Cr,0, or KMnO,, oxidize to the max. extent possible, unless otherwise noted.
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Amino Acids: . o '
4a. Show how glycine, valine, and serine could form a peptide chain. (A short chain of amino acids is called a polypeptide; a
longer chain could be called a protein.) Put the valine in the middle with the valine amino %;mip a[iacking the glycine carboxyl
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b. What functional group forms when two amino acids link up in protein formation? Mﬂ .
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S. Aspartame (aka nutrasweet) is an artificial sweetener. Aspartame is not a sugar. It contains two amino acids:
Aspartate/aspartic acid and phenylalanine, plus an extra methyl group.
Draw a picture showing the structure of aspartame:

a. First, connect the amino acids to form the amide bond.

The amino end of phenylalanine “attacks” the acid end of the aspartic acid.

b. The acid part of phenylalanine should still be in your structure, but...
and replace it with OCH,, in order to make a methyl ester. This is the structure of nutrasweet.
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now remove the OH from the acid part of phenylalanine

¢. Some people can not safely consume aspartame. Which part of the aspartame are they unable to process? (see article).

The phenglalasine amino acid.
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Diet can correct PKU illness

ear Dr. Donohue: We are
D friends with a lovely
family that has eight
chilglren. Three of the girls and
one of the boys were born with
PKU. The others are free of the -
problem. What causes PKU, and
why is protein not good for it?
They are all Lealthy. The moth-
er is expecting another child.
What are the chances of PKU
in this child?
' —AR.

Dear A.R.: PKU — phenylke-
tonuria — is a genetic condition
in which the infant lacks an en-

] he body of ex-

pheny T
damages the brain. Phenylala-
nine is an amino acid, and ami-
no acids are the fundamental
units of protein.

Many proteins contain this
amino acid, and most people
can use the amount needed for

health and get rid of excess
amounts of it. PKU babies can-
not do so.

At birth these babies look
normal. Théy might have fair
skin and blond hair. If the con- .
dition is not detected eatfly, the
baby starts vomiting and can
suffer from seizures. In time,
without restriction of proteins
containing phenylalanine, the
brain is damaged; serious learn-
ing difficulties result.

In many countries, testing
all newborns for PKU is stan-
dard practice. Since that mea-
sure has begun, the number of
PKU- damaged children has all

but vanished in those cotintries.

The accepted treatment for
this condition is strict avoid-
ance of all proteins that carry
the phenylalanine amino acid.
When that is done, children
who lack the enzyme needed to
metabolize that amino acid de-
velop normally physically and

in their ability to learn.
You might wonder why this
disorder is called phenylketo-

nuria, or PKU, wh ce
of trouble lies ingdhenylalanine.
I’s because pheny. eis the

byproduct of the phenylalanine
that is found in the urine.

The chances of this woman’s
next baby being afflicted are
one in four.
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EAR DR. DONOHUE: 1.

have noticed that on some

cottage cheese products and

diet sodas, there s written: .

“Phenylketonurics, contains pheny- -

lalanine." - What is this? Does it

have anything to do with cholester- .

ol and triglycerides? I am on a diet

and medicine for them. .
JH.
You must be young. In the
not-so-distant past, everyone
knew about PKU — phenylketo-
nuria. It is a genetic disease that
causes the loss of an important

" enzyme. The enzyme changes

phenylalanine, an amino acid
found 1nh many foods, into a

* harmless byproduct, Without the

enzyme, blood levels of phenyla-
lanine and phenylketones —
harmful byproducts of phenyla-
lanine — rise.

The doctor must put the PKU
baby on a diet free of phenylala-
nine. If the infant continues eat-
ing phenylalanine foods, brain
damage results.

Now that bables are routinely
checked for phenylketonuria,
PKU disease has practically van-
ished in North America. Babies
who suffer from the missing en- .
zyme develop normally when
they avoid phenylalanine. :

Depending on circumstances, |
the phenylalanine diet can be re-
laxed a bit when the child gets -
older. However, sonte form of re-

Sodiem 40mg 2% %g
B
i3

1-800-438-2653

*Purcent Dally Vakses ary

based oa & 2.000 calorts diet striction must be followed for

life. That’s the reason for the
phenylalanine warning.

PKU has nothing to do with
cholesterol or triglycerides.
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6. For each reaction below:

1) write formulas (CxHyOz) for all reactants (unless the formula is already shown)

2) Predict products (show the formula OR structure).

(For the ones involving K,Cr,0,/ KMnO,, just show the organic product.)

3) Balance any reactions involving H, or O,.
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*This is a fat/triglyeride called triolein, found in olive oil.

All three fatty acid side chains are from oleic acid, which is a monounsaturated fatty acid.
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‘Ta. Show how these two compounds could combine to make a polymer:
H,N-CH,-CH,-CH,-CH, NH2 and HOOC-CH,-CH,-CH,-CQOH
What functional group is in the polymer? 4 pa, dC / pe ywﬂﬂ
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b. Show how these two compounds could combine to make a polymer.
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¢. When the above two polymers (in a and b) form, the reaction is called “condensation polymerization,” Why? when He P"jw
ms,



8a. Add hydrogens and lone pairs where they are needed. 25_ 4
b. Determine number of sigma and pi bonds in the molecule: © 7 :
c. Label the ideal bond angle and hybridization for every atom in the main chain of this molecule.
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9. (from the 2008 AP test) P

Answer the following questions by using principles of molecular structure and intermolecular forces,

(a) Structures of the pyridine molecule and the benzene mole
whereas benzene is not soluble in water. Account for the
the substances in your answer.

cule are shown below. Pyridine is soluble in water,
difference in solubility. You must discuss both of
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(b) Structures of the dimethyl ether molecule a
point of dimethyl ether is 250 K, whereas
difference in boiling points. You must dis

nd the ethanol molecule are shown below. The normal boiling
the normal boiling point of ethanol is 351 K. Acc;
cuss both of the substances in your answer.
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2L Use the information in the table below to respond to the statements and questions that follow. Your answers
should be in terms of principles of molecular structure and intermolecular forces.

(QO\O AP) Compound Formula Lewis Electron-Dot Diagram
Ethanethiol | CH,CH,SH H:C:C:S:H
H H
Ethane CH,CH, H:C:C:H
HH
Ethanol CH,CH,0H H:C:C:0:H
HH
Ethyne C,H, H—C=C—H

(a) Draw the complete Lewis electron-dot diagram for ethyne in the appropriate cell in the table above.

(b) Which of the four molecu les c J;l'tams the shortest carbon-to-carbpn bong 9!;11:1

ne heaa the ortest C erben- Ca" E-Hq ne hos a "hﬂp)CbMJ(Cac)
The other theee molecules Rave C—C (single boads), p[mchafe longg +han trple bondy

(c) A Lewis electron-dot diagram of a molecule of ethanoic acid is given below. The carbon atoms in the
molecule are labeled x and y, respectively.

Qi y
H:Q:éx:cy:H
H

Identify thelgeometry lof the arrangement of atoms bonded to each of the following.
() Catbonx Trigonsd planar

(ii) Catbony Te Prahedred

(d) Energy is required to boil ¢thanol. Consider the statement “As ethanol boils, energy goes into breaking C—C
bonds, C—~H bonds, C—O bonds, and O—H bond? | Is the statemcnl true or false? Justify your answer.

77"-15 IS a ‘FWLCC 5'}n'}‘FM€n+ Boliag s duS'Hl P_ba..l-t c
whicn g a fhjSICA-p Chmﬁ,,no‘f‘nddﬂ‘* cel change, Bongds @HHm %enmlﬂadx.
do not brecak ducing a phase change. only the athmchve forces betwesn
ethoanl mole ade mustbe overcome,

(e) Identify a compound from the table above that is nonpolar Jusm"y your ansx.'er

Cowld choose ethane o ethyne. eithe .,.,;Ml.cajmm is same :
Ca2H, /C2Hy has ml:, C"'CN C-H bonds, wh.u-.iaw a Jow Adifftreace a
eltahmxﬁvdy plo‘hy cance ls out anyway ole 4 ~H~e

1 lecwde . af o netgipole momen “sinte mole e 00
(f) Ethanol s comple€ly soluble in water, whereas ethanethiol has limited solubility in water. Account for the W

difference in solubilities between the two campounds in terms of intermolecular forces.

0 is Ve lor. Ethanel 15 also VE lov, vl con fom Hyghoya bonds
Elzi*h 1:{1,0 bﬂu&n ethanglis O anel .Z v« H,or vievisa), s.ltym,.,? is }uj%
Soluble InHeo. Ethanetiviof is slighdly olar‘duc o Ho S-H bord, bt } can
notfom H-boads with waty, o is less Sb'wbb thot ethanif.



Compound Compound AHp
Name Formula -1
kJ mol
(9003 Ap) N (d mol™)
Propane CH,CH,CH, 19.0
Propanone CH,COCH; 32.0
@ 1-propanol | CH,CH,CH,OH 413
X Using the information in the table above, answer the following questions about organic compounds.
(a) For propanone, H ' (IDI "}
i) draw,the compjefe stryctugal formula (showing all ajoms and bonds); §— C— C—C-H
O e e SORRAE 2o cwm-,ff?eo L%\ =G i
(ii) predict the approximate carbon-to-carbon-to-carbon bond angle. H H

7he bord angle 1 120°
(b) For each pair of compounds below, explain why they do not have the same value for their standard heat of

vaporization, A H vap * (You must include specific information about both compounds in each pair.) _ .
(i) Propane and propanone Propane S Nov pola'; So has m }y Lovdm ’Dtspt’fsm
Foces ao on infrmoltculor fovce. propanone is polov, dwe Fo ‘n‘:r C=o
bond, 5o i+ hao Ladm Pidpesin Trees ond ﬁ,u -Dipole inkrachims,
Thert fine propanone has- shonger [adrmole A fovtes (IME) +han
PoOpane, so mare 1emy is nictded fo vapoi® propanme +han prpane,

(ii) Propanone and 1-propanol sy
popanone is polor dueto C=0 50 it has Landtn Forres aed Dipple-Dipdle

fcts. bt propanoit Can ot Hyorogen bond, due fo rio 01 bord
P"’PMI‘P can @M‘?M bord Auweto s o-H. with othir propan
(ol hao Londmn arel Dipole - Dipole fores Fov) Ny
So popmet has shmge |MF, and Hhgretore £ Wighe
Wﬁf vapafJZaJ‘ldw.

(¢) Draw the complete structural formula for an isomer of the molecule you drew in part (a) (i).

iSomert mustshil be CaHgO 4 }I-| [O‘
Try an aldehyde Instead H- ¢____ C— C—H
|
A fme, HH
(d) Given the structural formula for propyne below,
s
fll F 6 ¢ bomds
H—C—C=C—H 2 1T bonds-

(1) indicate the hybridization of the carbon atom indicated by the arrow in the structure above; SF

(ii) indicate the total number of sigma (o) bonds and the total number of pi (77) bonds in the molecule.



