AD-R169 161 LIM!KSCENCE PROBES FOR THE IIVESTIBHTIOI OF THE
RUCTURE AND IWIMIICS 0.. CU> COLUMBIR UNIV NEW YORK
T _OF CHEH!STR\' N J TURRO .9 APR 86 nno-ason 13-0“
UNCLASSIFIED Dﬂﬁ629-83-K-0. 774




o
)

[P AR A e A
N IR IO

v\..-’....\ R

Y

-

LT e w L

—.—‘

v L
" el

Sl i

T
.
'

22
1.5

I

=
.6

E——

HRT

I

n28
L=
b
™
e I40
1.4

MICROCOM

19
%
22




D L M S g AR At it el B ahieii rell sl i o G g e
% AR A A ONEAR ASCICI S Mot Gl A G A A Al Sea

s N Pl v
e SRS TELTETRNETR IS Rt e iy N R Yty ity -Ra - BA - S cg A he Srhe e £ w
-

IINCLASSTIFIED ‘ ' .
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) g e
' REPORT DOCUMENTATION PAGE BEF Al STRUCTIONS
P 1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER
ARO 19800.13~CH
© N/A N/A
F 4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED
Luminescence Probes for the Investigation of the 14 Feb 83 - 13 Feb 86
N Structure and Dynamics of Aqueous Solutions of Final Report
To} Micelles and Related Systems 6. PERFORMING ORG. REPORT NUMBER
|
L 7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
? Nicholas J. Turro ' DAAG29-83-K-0047
Q 9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, ROJECT TASK
< AREA & WORK UNIT NUMBERS
Columbia University

New York, NY 10027

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

April 9, 1986

U. S. Army Research Office

Post Office Box 12211 !3. NUMBER OF PAGES
n__B2Sﬁaxch_IIiang}e_Ba:ka_NC,77100 4
4. MONITORING AGENCY NAME & ADODRESS(If different from Controlling Otfice) 15. SECURITY CL ASS. (of this report)
Unclassified

1Sa. DECLASSIFICATION/ DOWNGRADING
SCHEOULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

NA

18. SUPPLEMENTARY NOTES

The view, opinions, and/or findings contained in this report are
those of the author(s) and should not be construed as an official

Department of the Army position, policy, or decision, unless so
ion
19. KEY 'OBDS (Conﬁmn on reverse side il necessary and {dentity by block number)

Luminescénce Probes “Polyelectrolytes.,
Micelles Aqueous Systems- -’
Rydrophobic Interactlons

Cyclodextrins

30 ASSTRALT (Cantfoue an reverse sitde if necesvary and identify by dlock number)

T\lmong the important results discovered by this research are: $ The ability
of luminescence probes to determine the nature and extent of binding of
substrates to cyclodextrins; -F2) The use of fluorescence probes to determine
critical micelle concentrations, to reveal surfactant/polymer interactions;

T3) The utility of fluorescence probes for investigation of non-ionic
surfactants and of ionic/non-ionic surfactant interactions; $(4) The ability
of fluorescence probes to investigate the interactions of metals and surfactant

e FLE ,00"‘

&+

FORM
DD tsam 73 BT3  EDITION OF 1 OV 65 1S OPSOLETE . UNCLASSIFIED )
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

J
L.
e

L" ..... '.' A e e e e

P PR
LA{‘;LL(L{L'A_'AiL _1A1L\-4" PR AP SN,

« . s . . L.
e T T e e
I P TP R PRI N




unclassiliileq
SECURITY CLASSIFICATION OF THIS PAGE(When Deta Entered)

i S oA S e G e ok Al i A o A o n i A aieh gad ais ik o Y

20. ABSTRACT CONTINUED
e

‘%;an ethers; 5) The use of phosphorescence metal complexes to study the
nature of metal binding to DNA; b6) The utility of fluorescence probes

to reveal temperature and pressure effects on the properties of water soluble
block co-polymers; y) The ability of fluorescence probes to elucidate

the nature and mechanisms of cation formation and proton transfer in aqueous

systems. Finally, an extensive review of photochemical reactions in micelles
was published. + ooneard =

/‘

AR
i =

Unclassifjeq
e« SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

\

P B MR LN . tat
Pt et e T e e e et e e R

R ORI I IR A ST IS ATl S S et ettt
fc' o e, P P A R A ) e e et Tt T T e




- - - Py - gy 2 neaay e far* 3 dan R0 7 =
= b P

. | o /9800 .73 -cH

} v,

WA

AR

LUMINESCENCE PROBES FOR THE INVESTIGATION OF

THE STRUCTURE AND DYNAMICS OF AQUEOUS SOLUTIONS

Y

OF MICELLES AND RELATED SYSTEMS

% e

PARANNG s SREMIRELESAF o e hraf b i ay.  d g
-,

NN |

y v

FINAL REPORT

£, A 30T 2ty e

Nicholas J. Turro

Department of Chemistry

Columbia University -

New York, New York 10027 :3

N

% April 9, 1986 s
: 3
‘ \Q
. A

i g

U.S. ARMY RESEARCH OFFICE

GRANT NUMBER: DAAG29-83-K0047

COLUMBIA UNIVERSITY

[N AR AN
~ v v
o o a

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED

-/

< ¢

.
.
-
« Y
» Y
”
e
Lo




ke T Bat Vet Bollit RaV ial gt g _Rat Sen Bav e L Se" Bat Oaf Aa* Ba' S dpata ta' fa e Bg da Cat Rat W 05 fa Ret e aC bac BE PR By o oti og rp oig of8 0p rg e ag oth g PREITIES N IRen
y
)
4

FINAL REFPORT AOR GRANT P-19800

= e e g

FORWARD

The important goals of this research were to generate new and
fundamental paradigms that would enhance the understanding of the
nature of hydrophobic interactions of aqueous solutions of micelles,
cyclodextrins, polyelectrolytes, and water soluble polymers. Such

knowledge is expected to be valuable in solving a broad range of
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problems of mechanistic, industrial, and biochemical importance. The
molecular substrates employed in ocur studies were luminescence probes
} {(fluorescent and phosphorescent) whose measurable parameters report

the chemical and physical nature of their environment.
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STATEMENT OF PROBLEMS STUDIED

The nature and dynamics of hydrophobic interactions
that cause water insoluble materials to dissolve in an agqueous
medium containing microscopic aggregates such as micelles,

cyclodextrins, and polyelectrolytes are of enormous importance

in a variety of processes because of the ubigquitous nature of

aqueous systems in industry and in biology. Surface and bulk

properties of aqueous solutions are often controlled by hydrophobic

interactions. An understanding of the nature of hydrophobic forces

and of the dynamics of the hydrophobic particles and of the molecular

substrates solubilized by hydrophobic particles is available by the

use of luminescence probes. We have employed time resolved and

steady state luminescence measurements to examine the nature and

dynamics of hydrophobic species in aqueous solution.

SUMMARY OF IMPORTANT RESULTS

Thirteen publications have resulted from research supported

by AOR Grant P-19800. Among the important results discovered by

this research are: (1) The ability of luminescence probes to

determine the nature and extent of binding of substrates to cyclo-

. 1,2 . C .
dextrins. '"; (2) The use of fluorescence probes to determine critical

.

. . 3 . . 4
micelle concentrations , to reveal surfactant/polymer interactions ;

(3) The utility of fluorescence probes for investigation of non-ionic

5 : , ) . ) ) 6
surfactants  and of ionic/non-ionic surfactant interactions ; (4)

The ability of fluorescence probes to investigate the interactions of

7,8
metals and surfactant crown ethers '~ ; (5) The use of phosphorescence
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metal complexes to study the nature and dynamics of metal binding
9
to DNA"; (6) The utility of fluorescence probes to reveal temperature

and pressure effects on the properties of water soluble block co-polymerslO

(7) The ability of fluorescence probes to elucidate the nature and

11,12

mechanisms of cation formation and proton transfer in aqueous systems ;
Finally, an extensive review of photochemical reactions in micelles was

. 13
published .
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