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PREFACE 

This volume contains the papers presented during the symposiu;i on the 
1?eslgn of Biopha~maceutical Properties Through Prodrugs and Analogs held 
1n Orlando, Flor1da, November 16 ahd 17, 1976. This symposium was sponsor­
ed by the Medicinal Chemistry Section of the APhA Academy of Pharmaceutical 
Sciences, and was held as part of the 21st National Meeting of the APhA/APS. 
The program was inte,,ded ~o provide a rather- broad coverage of the subject. 
As the title indicates, authors were allowed the latitude to describe the 
development of both prodru~s 4nd ~nalogs having specific effects on absorp~ 
tion. distribution, metabolism. and excretion . 

The first chapter provides a suitable overview of the general sy(llpOS• 
turn topic. This is followed by a chapter considering drug-receptor inte,­
aetions. This current state-of-the-art approach provides the necessary 
awareness of the fact that during the design of biophanriaceutical proper• 
ties. those structural features ~equired for eliciting the response in the 
tatget tissue must be maintained. 

1he third chapter provides a revi~N and a functional classification of 
g~oups o~ substituents which provide varying degrees of sele(tiv& distribu~ 
tion to target tissues. The intention was to provide a background in 
physicochemical and biochemical properties important to selectivity. The 
next two chapters describe quantitative approaches to ~nalyzing the effect,s­
of substituents on the distribution properties and actions of drugs. 

The s1xth chapter discusses the effects of structure on pharmacokin­
etics. The emphasis is on prodrugs and problems associated with measuring 
active and inactive fof"ms of a drug. The next two chapter:s describe ap• 
proaches to the control of drug transport across membranes . The first of 
these describes a novel approach to the development of 9olar character in 
&1J1ine drugs. while the latter discusses the improvement of intestinal ab­
sorption using a physical model. 

The topics of in vitro and in vivo stability are presented in the next 
four chaptel"s. Chaiiter 9 discuss'es7Jie use of substituent constant.s as a 
means of pred1cttng chemical stability of drug syste/lls . Chapter 10 de­
scribes the application of structural specificities for various enzyme sys­
tems to the design pf prodrugs. The design of structural features affecting 
drug metabolism is approached through the ideas presented lo Chapter 11. 
Examples of the use of physical organic principles in the design of prodrugs 
are discussed in Chapter 12. 

Aspects of drug solubi I ity, topical absorption, and the desi9n of 
taste properties rQund out the symposium, and comprise the last three 
chapters. 

vii 
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This volume presents the basic principles of organic, physical, and 
biochemistry which are important to the design of biopharmaceutical proper­
ties, and illustrates these principles with many examples. The authors 
have presented the reader with sufficient infonnation to understand the 
concepts, and to Initiate research In this i~POrtant area of drug design. 

t would like to take this opportunity to thanl: Dr. Wall Morozowich for 
his.extremely valuable discussions and assistance in organizing this sym• 
pos1trn. Hy thanks also goes to the participants for their efforts during 
the symposi1111 and their diligence in submitting m.,nuscripts for this publi­
cation. A special note of thanks is given to Mrs~ Sue McQuade for her 
secretarial assistance In preparing this vo1"'1e, I would also like to 
acknowledge and thank Hr. Walid Al-Turk and my wife. Vickie, for their 
assistance 1n preparing the index. 

University of Nebraska 
College of Phar111acy 
Onaha, llebraska 
May 13, 1977 

Edward B. Roche 
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Chapter 1 
PERSPECTIVE ON PROORUGS ANO AIIALOGS IN DRUG DESIGN 

Anthony A. Sinkula 

The alteration of bio-pharmace~tical properties by the use of prodl'tlgs 
and analogs for irnprovell>8nt of drug delivery is of extreme interest to a 
growing n1111ber of pharmaceutical scientists. Eloquent testimony for this 
premise Is evident by the n\lllber and diversity of subjects that will be dis• 
cussed during the course of this symposium. The term bio-phannaceutlcal 
property is somewhat general In meaning and can perhaps be separated into 
pnannaceutlcal (physicochemlcal) and biological components . The phanna­
ceutical aspects of the definition include considerations such as solubility, 
stability and related phys icochemlca 1 phenomena responsible for pharmaceutical 
elegance (taste, odor, patient acceptance). Alteration In biological prop­
erties by the use of prodrugs and analogs result in significant clinic~ l 
improvef!M!nt of the drug. 

The Analog 

ln toe case of the analog, biological alteration can be manifested by 
enhancenent of potency, spectr11n of activity and increase of the therapeutic 
ratio. In certain situations, however , analogs have been utilized to enhance 
bio-pharmaceutical propetties other thao those mentioned above . A cOl'llparison 
Of selected antidlab<!tic sulfonylurea analogs, for example, exhibited signif­
icantly different duration of effect characteristic$. The duration of activity 
or several of these suifonylureas 1s variable and most probably is dependent on 
a variety of factors such as degree and rate of absorption, volume of distri­
bution, extent of metaboli S<ll and excretion rate. Perh&pS the IM>St iffll)orta~t 
para111eter affecting duration is metabolism. Tolbu-tamide i$ rapidly oxidhed 
to the inactive p-carboxr metabolite (l) with a metabolic half-life of ap­
proximately five hours (2). A single dose of tolbutamide which produces an 
effective hypoglycemic response lasts about seven l'lOurs in man . The half-
life of chlorpropamide, on the other hand, is about 3S hours and that of 
carbutamlde 40 hours. There Is little correlation of serum half-life with 
volume of distribution (3) . Excretion of chlorpropamide is relatively slow 
(96 hours for 80-9~ of a single dose to be excreted in urine) with total 
elimination taking 3-7 days. Its peak hypoglycemic effect is retarded 
(3-6 hours) and persists for -24 hours . 

The duration of effect of carbutamide is dependent on its rate of 
acetylation and excretion. in diabetics a satisfactory reduction in blood• 
sugar levels lasts for up to 24 hours (4). Acetohexamlde has a half-life 
of about one hour and duration of effect of 12-24 hours (5). The metaboli ­
cally reduced form of acetohexamide, p-o-~ydroxyethylhexam!de however, has 
a half-life of 4-6 hours and possesses equal or greater hypoglycemic ac­
tivity than acetohexamide and may be responsible for its longer duration 
of activity (6), Similarly, t he longer duration of effect seen wtth the 
IS-methyl prostag landlns .:il· the nor methyl prostaglandins is probably also 
due to inhibition of n-etabolism (7). Another bio-pharm.,ceutical property 
t hat has been modified via the ana log approach is absorption . Clinda"l)'cln 
(7(S)-chloro-7-deoxyllncon,ycin) hydrochloride Is a semis)'Tlthetic antibiotic 
derived from 1incom,ycin. Its activity against gram-positive aerob~s and 
grar.i-pos i tive and gram-negative anaerobic pathogens is greater than thatof 
lincornycin . Clindamvcln Is well absorbed frOM the GI tract and produces 

l 
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Chapter 4 

STRUCTURAL EFFECTS OF PARTITIONING 8EltAVIOR OF DRUGS 

William J. Dunn, 111 

Researchers in pharmaceutical sciences, whether they be in medicinal 
chemistry, pharmaceutics or phamacokfnetics. have always been aware of 
tne role that physical properties play In detennin,ng a desired biological 
response. Such effects as protein binding, distribution and excretion, 
al l of which play a major role in determining the therapeutic efficacy of 
a drug, are dependent upon the physical properties associat~d with the 
rolecular structure of the drug. 

Various relationships between response and physical properties have 
be-en proposed to account for changes in biological activity when phys ical 
properties of drugs are systematically altered (1,2,3,4). In ell these 
approaches lipophllicity occupies a dominant role in determining drug ac­
tion. A st riking example of this has recently been reported by Fowler and 
co-workers (5) who used C-1 1 labeled al iphatic amines to determine their 
uptake in lungs of mice . Their results are shown graphically below. 

l og S 
dose in 
l ung 

1. 2 

0 . 9 

0.6 

J.3 

- 2 -1 0 
109 p 

Fig . 1 Accumu l ation of amines in rat l ung 
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Lipophillclty can be considered as the rel~t1ve affinity of a sub­
stance for the llpoldal phases of a blosystem with which the .drug Inter­
acts. It is quantitatively defined in terms of the equllibr1uni below fn 
which the drug equillbrates between the aqueous and llpld phases . From 

Orug11p1d 

this the equlHbrium constant, P, or partit ion coefficient i s defined as 

[orug] lipid 
p • -,-------

[orug J HzD 

where Pis a ratio of concentrations. Since Pin actuality cannot be de­
termined between lipid and water, a nodel for the lipid phase is required. 
liodel systems which have been proposed are benzene , chloroform, cycl ohe•­
ane , l-octanol j etc . Also consistency with the concentration units is 
necessary s ince P may be reported in molar or rnole fraction un i ts . Com• 
paring partition coefflclent s on different concentration scales can lead 
to errors (6) . In this review the model solvent for lipoida l phases w1ll 
be 1-octanol and P wfll be expressed in molar concentratlon tenlls . There 
are disadvantages to this convention and these have been pointed out (6) . 

A convenient property of the partition coefficient, since it is re• 
lated to the molar f~e enorw of the substance , Is that it is an additive­
consti tutive function of molecu1ar structure. This has been expressed by 
Hansch and the • constant approach (7) by Higuchi and his co-workers in 
their F group contr ibution approach (8). by Nys and Rekker (9 , 10) and their 
fragment constant approach and by Hopfinger and Battershell (11) and their 
solvent dependent confirmationa l analysis approach, (SCAP) . In comparing 
these, the w, group contribut ion and fra,rient constant approaches are for 
the most part semie<nperical , while the SCAP approach to lipophillcity' is 
mo~ th~oretical ly ~ased . Al l ~f the methods l isted can be used , wit h some 
l1mltat 1ons, to esti110te drug l1pophilicities. This revlea wi l l however 
focus on the fragment constant method . • • 

Frapnt Constants 

In an exa~lnation of the additive constitutive nature of t he partition 
coeffic ient , rtys and Rekker (9, 10) observed that some of the non-additive 
effects that had been proposed earlier were the result of inappropriate 
application of equation which defines • · «ys and Rekker (9 10) adopted an 
eni,erlcal approach to the estimation of partition coefficle~ts based on EQ. 2 below n 

log P • ta11 fn 

(EQ. 2) 

=~e~P~s!~isdfi!"~~!rf~~g~1:'i!sc~~t~~~! fort the molecular fragments , n; 
By assuming this lllOdel ad 1 . 1 gmen appears 1n t he structure. 
which ,ere 1110no-, diorth~ :~!e{!';~d ~ partbltion values for 154 structures 

--• __ para e.nzenes, a set of fragment 

48 

c,onstants was derived . This set of fra9?1ent constants was then used to de­
rive a more co~prehensive set. 

This w.ethod of derivation 1s significant in that the constants der ived 
are statistically based and each constant is the resul tant of several par-
t it ion values . The resulting set is not subject to error that may be pre­
sent in one defined on the basis of a single observation. It is also im­
portant that 33 d1oi·tho substituted benzenes were Included with none of 
t hem exhibiti ng non-additive behavior . No benzolc acids were inc luded, 
h,o,-f"ever . 

The low error assoc iated with each va lue makes possible t he detection 
of deviations from add itivity that may resul t from intramolecular interac­
tions . Such interactions as hydrogen bonding , sterlc sh ielding or an e lec• 
tronic effect may cause lr!'egular solvation and may lead to non-additlvity . 
In such cases corrections must be applied . Such ir regularities In parti ­
tion ing behavior were observed and appropriate correction factors are given 
in Table I I. 

A similar treatment of aliphatic and het erocycli c structures yielded 
other fragment constants which can be used to estimate partitioning behav­
ior of a large number of structures (10) . 

One resul t of this stu<ly by l\)ls and Rekker was the prediction that the 
hydrogen atom in a structure contributed significantly toward partitioning 
behavior and the fragnent constant for this contribution was 0.19. Leo , 
Jow , Si l ipo and Hansch (12) conflrme<I th i s by determining t he partition co­
efficient for Hz to be 0. 4S (i 0.01) . Also determined for a number of other 
molecu les were partition coefficients which had proven to be experimental ly 
difficult . These were low molecular weight hydrocarbons and alcohol s such 
as methane , ethane , propane . butane , methanol and propanol . 

Based on the partition coefficients of hydrogen, methane and ethane, a 
set of constants for the H, CH3 and CHz fragments were determined . 

The constants determined by these two groups are given in Table I, 
A comparison of the al iphatic carbon fra!Jll(!nts reveals that those proposed 
by Leo , et al . , (12) are somewhat higher than those of ~ys and Rekker (9 , 
10). ThtS ilTfference is the result of the basis sets of molecules from 
which the fragment s were calcu lated. The origin of this difference can be 
illustrated by cons ider ing Fig. 2 which ls a plot of 6109 P/C as a function 
of the nurrber carbon atoms for a series of alkyl amines and 1-alkanols . It 
can be seen that for t he molecules containing one and two carbon atoms there 
i s not a constant contribution to partition ing behavior for each carbon atom. 
After t he th;rd carbon is added to the substance each resul ting methylene 
group makes a constant contrjbution. Leo et tl• (12) define fragment con­
stants i n the former region of the curve wTth the result being that a cor­
rection factor ,-,st be i ncluded for each al iphatic carbon ofter the firs t 
t .... o. 

49 
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Table I 

C~ilatlon off values 

Fragment 
fa (liys ~ Rekker) 

Aliphot. Aro,nat . 

H 0.19 
CH3 0. 70 
CHz O.S2 
CH 0.24 
C 0.14 
CH2•CH 0.93 
CtliC 0.51 
F -0.51 0.42 
Cl 0.06 0. 93 
Br 0.24 l. 17 
I 0.59 1.46 
OH • 1.44 -0.37 
0 ·1,54 •0.46 
COOH -1.00 o.oo 
coo •1.28 · 0.40 
KHz -1. 38 -0.91 
llH -1.86 -0.93 
N -2.13 -1.07 
OCH2COOH 1.21 ·0.61 
NO~ - 1.06 •0 .09 
CO Hz ·1.99 • 1.26 C=O - 1.69 •0.99 
CF 1.28 Cll3 -1.13 -0.20 
SH 0.00 0.62 s -0.51 0.14 
OCH3 - 0.83 0.24 
C5H5 1.90 
C5H4 l.73 
C6H~ 1.48 
CIO i 3.17 
(nap tha lenyl) 
C5H4H 0.54 
(pyridil\YI) 
C1H30 1.22 ( uranyl J 
CfH3S 1.62 ( h1enyl) 
C H N 0.59 (iy1rolyl J 
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f(Leo, et al.) 
Allphat. - Aromot. 

0.23 
0.89 
0.66 
0.43 
0.20 

-0.38 0.37 
0.06 0.94 
0.20 1.09 
0.60 1.3S 

-1.64 - 0.40 
-l .81 •0.57 
-1.09 •0.03 
•1 . 49 - 0.S6 
- 1.54 •1.00 
-2.11 -1.03 

- 1.26 •0.02 
-2 .18 • 1.26 
-1.90 -0.32 

-1.28 -0.34 
-0.79 0.03 

1.90 

Fragment 

C.,li5N 
(qulnolinyl) 

IIIH) 
IS) 
(0) 
(N} 

CHAr 

c;.,r 

CAr 

Table I cont'd 

Compilation off values 

f4(rfys & Rekker) 
Allphat. Aromat. 

1.85 

-0.60 
0.44 
0.10 

-0.98 
0.34 

0.30 

0.15 

f(Leo, et a 1.) 
Aliphat. -Aromat. 

a} Rounded off to t•'O significant figures. 

log P/C 

1. 2 ~ 
1.◊ 

o"" 0.8 
0 0 0 0 

0 
0.6 

0 . 4 

0.2 
2 3 4 5 6 7 8 

Carbon atoms (Amines and alcohols) 

Fig . 2 Change in log Pas a function of number of 
carbon atoms in alkyl amines and alcohols. 
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Interac ting 
Groups 

HO COOH 

HO COOH 

HO COOII 

0 0 

HOOC COOH 

HO NH 

HO tlHz 

0 0 

HO tlH 

Table II 

Proxi111ity Effects 

Number 
of Separating C's 

2 

2 

2 

2 

2 

Methyl and Methylene Fra<l!lent s 

Proximity 
Effect~ 

0.78 

0 .85 

0.70 

0. 88 

0.33 

0.39 

0.48 

0.49 

0.47 

The contribution to partitioni ng behavior by these two fragments are 
the most studied. In earlier work their 1 ipophil ic contributions were con­
sidered equivalent. Oavis (13), on examining a large number of parti tion 
coefficients concluded t hat the contribution of the methyl and methylene 
groups were similar i l'I aroma t ic substituents . but found that the terminal 
methyl group contribution in al iphatic systems was larger than that for a 
mett\)llene. Mys and Rekker concl uded that the methYl and methylene contri ­
butions were different with t he methyl larger . Each group makes the same 
cont r ibution whether in an aliphatic or aromatic substituent. 

Leo~ et al . (12) calculate the mett\)11 contribution as fcH •\log 
PcH3CH3 - o.gror fcH3 • log Pctt4 - f11 • 0.86. The average of 0.89 is 
adopted. Th is is significantly greater than the contribution found by 
Hys and Rekker and the difference arises as discussed earlier . 

Aromatic Carbon Fragments 

Nys and Rekker have proposed that carbon atoms in aromatic systems 
can cont ri bute to llpophilicity differently depending upon their degree 
of substltotion. This led to the different fragments for '-H( _ · 

'1> n-3,4) 1n 
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Table I . For fused ring hydrocarbon groups the CHAr• CAr [C-X group) and 
CAr (ring juncture carbons) frag,,~nts were proposed . Also fra9"'fnts for 
the naphthalel\Yl (C10H7) group were derived . 

Halogen and Polar Fragn~nts 

The halogens contribute differently to lipophiliclty depending on their 
envfronfi)ent. The contribution in aromatic systems is generally greater 
than in aliphatic ones. There also is a relationship between volume of 
the halogen and lipophilfclty. Davis also has pointed out that a specific 
solvent effect is associated with the fluoro group (13) . Such conclusions 
are based on enthalpy and entropy calculations and, as Davis point$ cut. 
such determinations would be helpful In establ ishing mechanistic explana­
tions for partitioning behavior. 

Uydrogen bonding and polar groups such as the eydroxyl, carboxamide, 
carbonyl, cyano or amino can be used to lower lipophilicity as al l have 
negative contributions to this property. 

Of the groups capable of significant ionization, only the carboxyl 
and carboxylate groups have been assigne<i fragment constants . The quater­
nary nitrogen contribution has not been determined due to the lack of 
reliable partition values for 110lecules containing this group. 

Honadditive Effects 

With a minin,m of experience in estimating structural effects on 
lipophilicity, i t becomes obvious that the additivity assumptions break­
down. Such effects can result froM; 1) intraniolecular hYdrogen bond ing, 
2) ster fc interactions and 3) electronic interactions such as induction 
or resonance . In order to obtain reliable estimates of partitioning 
behavior in molecules where such interactions are possible it is ne<essary 
that correction factors be applied in order to co'l)ensate for the non­
addit!vi ty. 

Those nonaddi tive effects that have been reliably determined are given 
in Table II and result from lntramol ecular hydrogen bonding and electronic 
effects. lntralllOlecular hydrogen bonding generally leads to an increase 
in lipophilicity, the effect tend ing to decrease as a function of the num­
ber of carbon atoms bet~een the dooor and acceptor atoms increases. Steric 
effects are poorly understood and difficult to assess quantitatively . 

Applications 

To illustrate the use of the fragnent constant approach to estimating 
the log of t he partition coefficient, deugs whose partition coefficients 
have been determined in our laboratory have been chosen as exar,-ples . fn 
sorr~ cases the drugs are capable of ionization In which case log P for the 
neutra l form is calculated. 

ffaproxen (I ) 
Naproxen is an experimental nonsteroida1 antiinflan:matory agent conta in-
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CH 
~CHtOOH 

~ CH 30 

Ing an aromatic naphthyl frag­
ment. Using it and the fragment 
for the neutral carboxyl frag­
ment its log P Is estimated by 
the equation below. 

log p • fc10H7 - fH + 2fcH3 + 

f.o. • fcH + tcooH 

3.17 - 0.19 + 1.40 -
0.46 + 0.24 - 1.00 
3.16 

(EQ. 3) 

To obtliln the contributions of the C1off6 (naphthyl) group the contri­
bution for His subtracted. The value of log P • 3.16 compares well 
with the experimental value of 3. 18. 

lnd0111ethacin (ll) 

This 5:ubstance presents a problem in 
available for the fndolyl 
fragl1'0nt and it must be CH O 
calculated from aromatic 3 

carbon fragments and a 
heterocyclic nitrogen 
{NH! contribution. The 
result is given In EQ. 4. 

II 

that no fragment constant is 

log P • JfCliAr + 3fcAr + 2fcii, + 2fCH3 + f.0- + fcH2 • tcooH + fcNHJ -

fH • fco + fc6H4 + fc1 

• 1.02 + 0.48 + 0.60 • 1.40 - 0.60 + O.SJ - 1.00 - 0.60. 0.19 
-0.99 + 1.73 + 0.93 

= 2.91 
(EQ. 4) 

54 

Although slightly lower than the experimental value of 3.08. the esti­
mated value of 2.91 is acceptable . 

Probenecld (Ill) 

In order to estimate the log P for this substance, f_SONH was re­
quired. From partition values of benzene-sul fonamides a vaiue of f-sONHz 
• -1.56 was calculated. By 
subtracting the contribution of 
two H's the result was used in 
EQ. 5. 

H ~@-sofN( CH~H,CH,), 

111 

Log P = fcooH • fc6H4 • fso2tl"2 - 2fH • 4fc"2 + 2fcH3 

= 0.00 + 1.73 - 1.56 - 0.38 + 2.12 + 1.40 

• 3.31 

The experimenta l value is 3.21. 
0 

Lyserqic Acid Dlethylamide (IV) (CH,CHJ,N 

As In the case of lndomethacin, 
the contribution for the indolyl 
fragment was calculated from the 
ar-O(l)atic carbon fragments. The re­
sult is given In EQ . 6. 

IV 

(EQ. 5) 

Log p • 4fcHAr • 2fcAr + 2fcAr • f(NH) + fcH•CH2 - 2fH • 4fcH2 + 

2fcH + fN + 3fcH3 + fcoHH2 - 2fH 

• 1.36 + 0.60 + 0.32 - 0.60 + 0.93 - 0.38 ♦ 2.12 + 0.48 -

l. 99 - 0.38 + 2.10 - 2.13 
= 2.43 

(EQ. 6) 
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The experimental value 1s 2.96 which is higher than expected. The devia­
tion of +O. 53 is similar to what may result from an intramolecular inter­
action which would result in shielding of one of the polar groups in the 
molecule. Examination of a CPK model of the active form of IV indicates 
that such an interaction between the amino-nitrogen and carbonyl group is 
possible and probable. 

This exal11)1e illustrates the difficulties that can be encountered 
when atte..,ting to assess structural effects on partitioning behavior. 
The fragment constant approach is a straightforward method which can be 
used to determine partition coefficients for a large number of molecules. 
There are limi tations to applying it generally since the factors which 
can lead to nonadditivity are not well under$tOod. More work needs to 
be done on the theoretical aspects of the partitioning process to ans,er 
such questions as how, r.lechanist1cally, such interactions as those pos­
sible in LSD can lead to greater than expected partition coefficients . 

The future direction of work in the partitioning process will un­
doubtedly extend into the area of developing methods of estimation of 
partition coefficients by automation. The fragment constant approach is 
well suited for such calculations. 
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Chapter 5 

CORRELATION ANALYSIS IN THE DESIGN 

OF PHAAMACODYNAMIC PROPERTIES OF DRUGS 

Corwin Hansch 

Jntroduction 

ln a recent. lecture, Michael Tute noted that his first boss said, "SAR .. 
was only fit for discussion between consenting adults in private". Mores in 
medicinal chemistry have been changing rapidly fn recent years. With the 
use of n,ore powerlul methods of analysis, SAR is evolving into QSAR (quanti• 
tative SAR), ~e can now make nuch more objective comparison of various SAR 
1!14dels with the hope of allowing discussion of SAR in the 11\0st ei~euspeet 
circles of society. 

Many ways are under stuczy to uncover new types of drugs. An approach 
which seems attractive to me is that of the regulation of enzymes by selec­
tfve inhibitors . There are fine examples of success in this approach and, 
no doubt, many unrecorded instances of failure. The successes up to the 
present have been achieved without the benefit of x•ray structures of en• 
cymes and isozymes. The science of ,-ray crystallography is now moving so 
rapidly w1th so many laboratories working out structures of enzymes and 
~ther macromolecules that it seems inevitable this new 1nfonnation must 
have importance for the drug designer. W& have therefore been devoting at~ 
tention to the formulation of enzymlc QSAR (1,2) fr<>m data obtained from 
~urified enzymes , The molecular probes used with the enzymes or similar 
~nes can then be used in living systems to compare enzyl'."le function 1n the 
purified and natural states. Almost notning is known at present as to 
whether or not enz.yme-s ir. eitu have the same conformation and activity as 
their purified forms in buffer solution. Hopefully, information gleaned 
fro~ such a mapping program will contribute to our general underst~nding 
of the interaction of drugs with their ntacromolecular receptors. 

Nonspecific Interactions between Mini- and Macromolecules 

In the past 15 years it has become abundantly clear that the binding 
of s!J'lall organic compounds with proteins and enzymes can often be corre­
lated with the hydrophobic paranieters log P and• from the octanol/water 

*Structure-activity relationship 
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