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•"Upon the whole this Semi-metal seems a very
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CJ
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~ singular Body that merits an exacter Inqu~ry

" into its, Nature than hath hithertO been made."

\
William Brownrigg M.D. F.R.S.
(1711-1800)

upon presentation of platinum
samples to the Royal Socie!'ty, '
Dec. 5, 1750:
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ABSTRACT

/

Molecular and crystal structure studies related to

various aspects of the ~hemistry and biochemistry of platinum

are presented. The first terminal Pt(II)-OH2 bond observed

in-a single crystal verifies the existence of-a stable, four-

coordinate'aquaplatinum(II) complex. The Pt-oH 2 bond is

normal and the cis-r Pt (OH 2 ) (NH 3) 3 (l-methylcytosine)J 2+ ion
,

models a proposed initial monofunctional Pt-DNA complex. The

molec.ular struc,ture of trans-[ Pt (N03) 2 (NH 3.l 2] in the solid

state is shown to be similar to the cis isomer _in that it

, has two rnonodentate nitrato ligands, but it differs in that

the non-bonded oxygen atoms of the two nitrato ligands lie

above and below the ligand square. plane. Evidence is presented

for ionic and tetravalent platinum impurities in freshly

prepared solutions of trans-IPtC1 2 (NH3) 21 • The structure of

trans-[Pt(NH3 ) 2 (l-methylcytosine) (9-ethylguanine)j 2+ offers

a possible mOdel for DNA interstrand crosslinking which can

explain the 'thermal stabilization of. DNA (with the preser

'vation of base stacking) observed after exposure to low con~

Various problems of crystallographic interest are

discussed. The geometry of diethylep~triaMine complexes in
- . .

the solid state is examined, and a conven~ion is proposed
."

( iii)

" ~,.....

I
-tJ.



for assigning conformations. A survey of dien complexes is

used to emphasize the i,mportance o·f intermolecular hydrogen-

bonding, as opposed to intramolecular steric interactions,

in the configuration of the dien·ligand. Various types of

disorder in linear chain halogen-bridged mixed-valence

platinum compounds are examined. An unusual example of a

Pt(II) .•.Cl-Pt.(IV) -Cl chain compound with three-dimensional

ordering at the Pt(II! site is presented: The importance of

weak intensit~ data and careful photographic work in these

. I;

systems is also demonstrated. •

The structural analyses of aqua, nitrato, and ammine..
nitrate complexes are aided by the use of the bond valence

model. Quantitative bond length and qualitative packing

predictions are made, and s~tural aQQmalies are explained,

using empirical'bond valence curves.
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C

d (GpG)

dien

dien'3H

diff.

DNA

•

Abbreviations

,
adenine

(~mine) 2(ligand) 2

aqueous

average

• cytosine

3'-deoxyguanosinemonophospha
_guanosine -diethylenetriamine

diethylenetriammonium

difference

deoxyribonuclei~~'d

,

E'coli

en

eq.

9-EtG

fac

G

IR

iso

M

max.

I-MeC
I-Me-Cyt

mer

min.

<;!quivalent

( 9-ethylguanine

l facial
•

guanine

infrared
J

.
isotropic

,/
metal

maximum

I-methyl cyto sine

meridonal

minimum
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Abbreviations (continuedr

MO

~

nmr
.'

PES

py

refl.

r(GpC)

RNA

"- T

tRNAphe

undet.

X

xs

)
~

molecular orbital

ffiolar mass (relative)

nuclear magnetic resonance

photoelectron spectroscopy

pyridine

reflection

3'-guanosinemonophosphate-S'-cytidine

ribonucleic acid

thymine

phenylalanine transfer-RNA

undetermined

halogen

excess

- , .
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0

C

cm

d
.:

deg,

e

g

If

K

kV

L

M

rnA

min

mL

mM

mm

mmol

mol

mW

vu
v.u .

..J

F--.
I

Unit Abbreviations

0

Angstrorr,

degrees Celcius

centimeter

day

degree

electron

gram

hour
,

Kelvin

kilovolt.

litre

molar

milllamp

minute ~

millilitre

millimolar

millimeter"

millimole

mole

>nilliwatt

valence unit
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Code

3A

~

~

3D

3E

4A

43-'> \.c. 5A.,

SB

SC

{ 6A-
6B

. .~.

,Compound Abbreviations

.. Compound

[PtC1 4J. (dien'3H)2' C1 4

f.ac-[PtC1 3 (dien) ]"'Cl'H
2

0

: [~Cl (dien) l'Cl . . . .

[Pt(N03 ) (dien»)' N03

cis-[Pt(NH3) 2(OH2 ) (l-MeC)J' (N03 ) 2'H20

trans- ~Pt (N03 ) 2 (NH 3 ) 2J • [pt (NH 3 ) 4) 2' (N0 3 ) 4

trans-LPtC1 2 (NH 3 ) 4J • (N03 ) 2
. ,

trans- [PtC1 2 (NH3l 4 J 0.87: [pt (NH 3 ) 4) 4.13' (CI04 ) 10

•
K 2 ' [PtBr3 INH3) J 'IP~rS (NH 3 ») . (~O).:!

(NH4) 2' [PtBr3 (NH3 ) J 'IPtBrs (NH3 ) J ·.(H
2

0) 2

trans-[ptCl(NH3)2(l-MeC)J ·Cl:(H20)1.5

trans- [pt (NH3 ) 2 (l-MeC) (9-EtG).) • (CI04 ) 2' (H
2

0) 1. 4

,

'>0.
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