NAME:

Chem istry 231

A ssociate Professor: Dr.

1. @2)

basic

acidic

preferred side of
equilbrium

highest boiling isom er

stablk chair

structure for
C,H;3C1

Cl

electronegative atom

TAKE-HOME EXAM 1

Gexgens DUE 9/26

CH3COsNa COy

+ -
posiie, d ,and which is partialnegatie, o :

2. ()

(NH2) 2CO
3. @)
4. (2)

Br—Cl

Com pkte the folbw ing for carbon-14.

Circle the m ost (highest); underlne the kast (bwest)

Ih the folbw ing, circle ALL com pounds that are covakent:

CHBI‘3
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FALL 2001

NH, PHy SH
CH3CH,OH CH3CO2H CH3NH»
PH—0~ + CHy _— Ph-0-H + CHj3
0 CH,0H CH,NH, NH
1
CHy H B CHy H c CHy 22 CH»
\CHZ/ \CH3 \CH2 \H \CHZ/ \H \CHZ ~N
H cl CH3 H CHj3 H CH3
C O N I

ammonium bromide

Draw in the direction of the bond dpok m om ent and indicate which end of the bond is partial

Num ber of neutrons:

Num berof protons:

Num ber of electrons:

5. @4)
Nonbonding interactbns

interactin is

A typial covalknt bond is worth between

are consilembly weaker.

kcals/m ok, and a dispersion force is

and

A hydmgen bond i

kcalk/mok in bond strength.

kcals/m ok, a dpok-dpok

kcals/mok.
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Structure and Bondig

6. (2) Mark with an "X" allfom ulas that are NOT vald resonance structures of diazom ethane, CH,NN.

N .
SCTN—N: <>
H

e
Va

1 2 3 4

7. (2) For each vald structure in question 6, ndicate the form alcharge on each atom .

8. (3) Betw een the vald structures of CH,NN in question 6, which structure is the m ajpr contrbutor and why?

9. (3) Using atom & orbialk, draw a three-din ensbnal representatin (usihg wedges and dashes lnes) of
the structure forthe m ajpr contrbutor in question 6 , show ing how the sigm a and pibonds are fom ed and

where the elctrons are bcated.

10. (4) Forthe com pound bebw . a. Draw the lne-anglk structure.
I
H,NCH, (CHy) ,CH,O C CHCHCH,C (CH3) 3
1
Cice the best chokxe for the
follbw ing:
0 1 2 3 4 5 6 b. How m any non bonding electron pais are in this m okeculk?
0 1 2 3 4 5 6 c. W hat is the degree of unsaturation in thism okcuk
0 1 2 3 4 5 6 d. How m any tertiary centers are in this m oleculk?
0 1 2 3 4 5 ¢ e. How many atom s in this m olcul have sp2 hybrization?
T[( ) o 2 2 o 2 3 f. The bonding molkculr oibial between the carbonyl and the CH,
P P (sp ~sp ) (sp ~sp ) identified as number1l.
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11. (3) Valkence Bond Theory
a. Based on the experin entaly detem ined bond angk forw ater, the predicted H— S— H bond angk n H,S woud
be 104 5°. The actualexperin entalbond angk in the H— S— H bond angk inh H;S has been experim entaly

detem ine to be 92°.

b. Dmaw the valnce bond picture for the experin entally observed bond angk forH,S.

w0 O OO0 O OO0

12. (3)
AZT Q a. hdicate the geom etry and hybridization about atoms 14.
CHj
IJ\ | Geom etry Hybrdizaton
) < 1. H
CH,OH N 2
\ 2
3
1— 3
N3

3'-azido-3'-deoxythymidine

13. (2) W hat are the predicted bond anglks forthe numbered atom s n AZT: 1. ;2. ;3.

14. (8) Nam e ordraw the folbw ing com pounds:

(CH3CH,) »,C (CH3) CH,CH (CH3) »

1—cycbpropy}2—-(1-ethybutyl)-5-m ethykycbhexane

CHj
CHj
CHs

CHs

CHs

isobutylcycbpentane
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15. (6) Confom ation Analysis

Draw the Newm an pro¥®ction for 2-m ethybutane about the C,-C; bond in the eclpsed, staggered, and skewed

confom ations and lhbelallgauche interactibns. Draw a graph of the torsbnal stran observed in 2-m ethybutane

as i rotates about the C,—C3; bond. Show the dihedmlangk and cakulted torsibnalstrain foreach confom ation.

eclpsing m ethylgroups > eclpsing m ethythydrogen > eclpsing hydrmogen-hydrmogen

torsibnal 3.0 kcal 1.3 kcal 1.0 kcal

strain

>

o

Q

0]

c

[
I [ I 1 [ T 1
0° 60° 120° 180° 240° 300° 360°

A A

totally eclisped

16. (6) Chair Confom ations

a. Draw the chairconfom ation for com pound in the box at the kft.

Clu,, CHj3

b. Cixl the m ost stabl confom er.

c. Detem ine the enermgy difference between two chair confom ers and cakulte the equilbriim concentratibn of

each confom er at room tem perature.



17. (2)
LN} LN
A. + +BreBre
LN} o0
e o
B. .Oc
| 1 I oo,
H—Cl.

CHy—C—CTH +

18. (2)
19. (2)
20. (4)
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Labelthe reactants in these acil-base reactins as Lew is acids (ekctrophiks) or Lew is bases (nuckophikes).

Br

:]'3}:@ -~

LN ]
O
- resonance =
O
’c':i‘@ .
* o * CH3_(: .O._H e ~—p

Use curved ammow s to show the m ovem ent of electrons in the Lew is acid-base reactiobns of quetion 17.

Com plkte the resonance structures in quetion 17.

Com pkte the reactibn and chssify the rmactbn type as eiher substiutbn, addibn, acil-base, or

eln nation. ¥ the finalproduct has resonance fom s, draw them .

JH
H,G=C
A.. LN +
CHs
CHs
L)
B. 0 +
CHs
21. @)

NH;

Reaction Type:

Use curved arrow s to show the m ovem ent of electrons in the Lew is acid-base reactions of questions 18.

22. (4) Using yourknow kdge of Lew is acid-base chem istry, draw a possbl m echanism forthe fom ation of carbonic

acil. Show all steps, resonance stmctures, fom al charge, and armow pushing i your m echanism .

Proceed step-

wise. You shouHd have a m inin um of three indiidualsteps in the m echanism .

0—C—o0

+

H—O0—H

LN}
—_ carbonic acid
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NAME:
Chem istry 231 EXAM QUIZ 1 9/26 FALL 2001

A ssociate Professor: Dr. Gergens

1. (6) Nam e the folbw ing com pounds:

(CH3) 3C

CH,CH (CHs) ,

CHj
2. (18) Mutplk Choice —Phce your answer in the box at the rght.
a. A mokcuk ofNH,NH, has hybrization about each nirogen atom .
| A. sp3 B. sp2 C. sp D. p3
b. A n of sulfite, SO 32_, has_____ hybrization about the sulfur atom
| A. sp3 B. sp2 C. sp D p3
c. Ofthe molkculks listed, the one that woud be lnearis
|A. BeF, B. SO, c. o4 D. H,S
dg d. Thdiate the hybridization about atom 1
DNA nucleotide faosp iB. sp?oic. gpd D dspd E. s

e e S T T T A D e D T T T T T T T F e T T D D T T

o fi

- CHj
| e. Idicate the geom etry about atom 1.
-]
0 N

A 1inear’§ B. bent C. 1rigonal p]anar’é L. purarnidal E tetrahedral

CT_-fr-Cr'CI{Z 1o TR H
o)
(=]
‘) £.  Thdiate the bond angk about atom 1
5 S S —— ————————— s s
HO id.90° iB.104.59C. 109.5¢° iD. ~1200° iE.1800°

2'-deoxythymidine 5'-phosphate

g. The degree ofunsaturation in thismokculk is

h. The pradicted bonding m okculr orbial between the carbon atom s indicate by

the curved arrow attached to num ber?2;

ATl B.O(sp —sp)  C-Olep’-sp’)  D-O(sp’=op)

i Draw i the directibn of the bond dpol m om ent and indicate which end of the bond i partil posiiwe, 5+ , and

which is partialnegatie, o :

- + - - +
A.8'C—08 B.5 C—0 & c.8C—0 & D. 5 C—0O &




3. (20) Cicl the most (highest); underlne the kast (bwest)

acdic CH3—S—H

basi CH3CHL1

highest boilng com pound H=O—CH,CH,CH3

stabl confom er
CH3

Cl

preferred sie of CH3MgBr + D,0

equilbrium
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CH3—0O—H CH3—NH)
CH3NH> CH3COL1
H— CHaCH CH3—0—CHj
CH3

cl

Y:;:::: S Tc1 Y:;:::: E
CHs CH3z

e CH3D + DOMgBr

4. (4) Forthe com pound bebw .

CH3COCOyH

pyruvic acid

a. Draw the lne-anglk structure. b. Show allnon bonding elctron pairs.

5. (6) a. Nam e the com pound i the box bebw :

b. W hat is the difference in free-energy between the

two fom s?

c. Whih side of equilbrium is preferred?

6. (6)

H H
H CH; H H
T
CH3CH, CHj3 CH3CH, CH3z
H CH;
A B

For each reaction, indicate the Lewis acd and base. Complkte the reactibn and use curved ammows

to show the movem ent of ekctron pairs (ie., armow pushing of elctrons). Show all fom al chamges and

resonance structures in the product.

LN} o0 @ oo
B O0x =0 ¥ :0—H
e LN ]
H2C:C\H
B. cC—o + H—Cle —m»
/ oo )
CH;

H,C—CH
\ e ° ...e
> D/c—o—H <> + oCle
CH;

resonance structures
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d. W hat percentage of each confom erw illbe present at 25 ?
NAME:
Chem istry 231 EXAM 1 9/23 FALL 1997
A ssistant Professor: D.D.Gexgens, Ph.D.
1. (18) Cicl the most (highest); underline the kast (bwest)
polhrbond F-F F E Br
ekctmnegative atom (0] F S Be
basic CH3COO ~ CH3 ~ NH,4 +
highest boilng isomer CH3~ 0 CHj CH3~ N CHCH; H—O—CH,CH,CHj3
H
preferred sie of Ph—OH + NH, Re—— Ph-O + NH;
equilbrium
stabl confom er CH3 CH3
CH; CH CH;
CH,

2. 4) T the folbw ing, circle ALL com pounds that are bnic:

NH4HCO3 CH;C1p CO, L CH3 sodium acetate

3. (8) Nam e ordraw the folbw ing com pounds

CH3 CH2CH(CH3) 2
I
CH3CCH,CH,CCH,CH3
I

CH3 CH2CH2 CH2CH3

trans-1 -sec-buty}2 —-isopropykycbhexane




