151-Tutorial Assignment #3  (Fall 2009)
Hemoglobin and the Heme Group: Metal Complexes in the Blood for
Oxygen Transport

Name Master Chem ID

Last first

Neatly write the answers to the following questions. Submit the document to the Green
locker in the hallway of the 3" floor in Laboratory Science Building before 5 pm 10/26/09
(Monday).

(6)1. Circle all the correct statement(s) below.
Q) 1.5% of the oxygen transported by blood is dissolved directly in the blood plasma.

@ When both of the electrons shared between two atoms are solely from one of the two
atoms, the bond formed is called a coordinate-covalent bond.

c) The histidine residue of the hemoglobin protein functions as a polydentate ligand when it
bonds to the Fe(ll) ion in the heme.

Histidine residue of the hemoglobin protein functions as a monodentate ligand only.

d) When a hemoglobin is oxygenated, the iron in the heme is coordinated to six nitrogen
atoms.

When a hemoglobin is oxygenated, the iron in the heme is coordinated to five nitrogen
atoms and one oxygen molecule.

Q) In the oxygenated blood, oxygen molecule is bonded to iron as a monodenate ligand.

ﬁ) The binding of one oxygen molecule to a heme group enhances the other three heme
groups to bind to oxygen too.

g) Blood in the systemic veins absorbs electromagnetic waves in the blue-green range.
Blood in the systemic veins is blue because it absorbs orange light.

A salt bridge can be formed between two subunits of the hemoglobin protein when the
blood pH is at 7.

(6)2. Given that the Fe(l11) complexes are mostly six-coordinated, what are the formula and
systematic name of an Fe(l11)-ethylenediamine complex when all the ligands are
ethylenediamine? You may use “en” as the abbreviation for H,NCH,CH,;NH,. Enter your
answer in the boxes below.

2 pts 3+ . . ] ] 2 pts.
Ps. [Fe(en)s] Tris(ethylenediamine)iron(l11) —‘

Do you expect ethylenediamine a more effective ligand in an acidic medium of in a basic
medium? Circle your answer below.

a) Function as a ligand more effectively in acidic medium

2 pts. Function as a ligand more effectively in basic medium




Before you answer the following questions, please read “Naming Coordination Compounds”,

one of the Related Tutorials in Tutorial reading #1.

(4)3. Enter the systematic names of the following complexes in the appropriate boxes:

2 pts.
a) Ka[Fe(CN)g] Potassium hexacyanoferrate(ll)
b) [Co(H:0)c]Cl Hexaaquacobalt(11) chloride Zpts-l
(4)4. Enter the formulas for the following compounds in the appropriated boxes:
. 2 pts. N
a) sodium tetracyanonickelate(Il) Naz[Ni(CN),] pzfrtsial c?edit
b) pentaaquaoxovanadium(IV) nitrate [VO(H,0)5](NO3), Fz)aprttsiélNccr)edit




