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The dissociation of indan acids, structurally related to hypoglycemic indole
acids, were determined sp hot trically, Efforts have been made to correlate the disso-

ciation constants with their hypoglycemic activities without The observed activi-
ties of these carboxylic acids may he due to decrease in free acids in blood plasma. The resnlts
indicate that the highest activity is observed in pound ining one methoxy substituent
in the benzenoid part of the indan moiety.

HE biological properties of indane derivatives absorption curves of the acids in the molecular and
are wellknown. The indane nucleus has the ionic forms were obtained by measuring in excess
molecular frame work which can fix the relative acid (HClO,) and in excess alkali (NaOH) solutions

position of the biologically active moieties in a respectively, To have the accurate values of the
stereospecific manner making them pharmacologically  dissociation constants, suitable wavelengths wer
active molecules!. The peculiar property prompted chosen where the o.d. value of the two forms differ
Lahiri and co-workers®—# to synthesize a number of to the maximum extent but do not change appre:
indan acids and to utilise them as potent oral hypo- ciably with wavelength. First the approximate pK
glycemic agents. Since the potentialities of the values of the acids were determined by suitable
drug molecules can be well-correlated by the various titration of the acids with alkali and mesasuring the
physico-chemical properties particularly by their disso- pH of the solutions. The pHs at the half neutralizs-
ciation constants, it was thought worthwhile to tion gave these values. For accurate determination
undertake the studies of the dissociation constants of pH, the o.d. values of the acids (= 3x10~°M)
of the molecules by spectrophotometry. The results in KH,PO,+Na,HPO, buffers (with appropriate

are described in this communication. addition of KCl to keep the ionic strength st
0-1M) of pH values ranging between 6-0 to 74 and
Experimental in N/10 HCIO; and N/10 NaOH were taken ab the

The ind ids d and ifiod in th analytical wavelengths. The blank solutions were

6 ncan 3'0:1 yer:dprelgarehe an I.?[I.lh" o Im‘ ®  of the same composition except the acids. The #H8
::‘;;1: ;’;% a.::] f;;ct:ﬁmcte v::;’ feg' the ea,:i()d:tlz:,’nng of the buffers were measured with a cambridge bench
dissolving in water, KH,PO, and Na,HPO, (BDH) (VPO batory operated pIl moter. Al optical donety

were purified by orystallisation from water and
dried. Perchloric acid and caustic soda were of spectrophotometer kept at 25°.

E. Merck’s reagent grade. The solutions were Regults and Discussion

prepared using double distilled water. The thermodynamic dissociation constants Ky for
For the determination of the dissociation constants the equilibrium

of the acids, optical densities of various solutions of HA = H+4+-A-

the acids were measured in the U.V. region. These tod b

were fgund to absoﬂ;nstrohngly in b:(l)xis region, The I8 reprosen y

reduced acids gener: ave absorption maxima FY( A~

around 265 nmg;hereaz those of the keto acids lie 7= (—H-(I)I(—gﬂ) % f? (since HA. is uncharged)

around 250 nm and 285 nm (very weak). The

positions of the absorption maxims (due to the L> or Caa

transition of the benzene nucleus present in the pKr = pH-log G log f+
compound) do not change appreciably with the 4

changes in pH values. The changes in o.d. values di—d

in keto acids with changes in alkali concentrations = pH+log m— log f..

(N/1600 to N/10) are not appreciable. The U.V.
808
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where d; = optical density of the ionic form
dyr = optical density of the molecular form
d = optical density at an intermediate pH.
The activity coefficient value at 0-1M wos calculated
using Davies® equation

~log f = AZ:Z_ | ﬁ*ﬂ, — o],

The results are given in Table 1. The acids may
be considered to arise from the replacement of H-atoms
of formic and acetic acids by indan nucleus, a drastic
reduction of pK-values is but expected. The keto-
acids invariably have higher melting points than the
corresponding reduced acids and as expected the
keto acids are stronger than the reduced acids.

All these compounds show hypoglycemic activity
to an appreciable extent. Though no correlation of
the hypoglycemic activity with pK values can be
made or no reason for hypoglycemic activity can be
adduced, however, it may be said that hypoglycemic
activity of all these carboxylic acids may be due to
lowering of free fatty acid (FFA) level in blood plasma
due to inhibited fatty acid synthesis. This is similar
to the observations in case of salicylic acid, nicotinic
acids etc. where it is amply demonstrated that a free
carboxylic group or the facility with which the deri-
vatives of pyrazole, isoxazoles ete. are converted
to acids is necessary for hypoglycemic activity.
Hypoglycemia is probably the result of increased
glucose utilization when FFA becomes unavailable?.

The structures of all these compounds are esgentially
of similar nature and it can be assumed that all these
compounds act at the same site at the molecular
level to lipid mobilization.

The pK values of the compounds lie between
6 to 7, a region of profound biological activity. It is
not known that whether the dissociated molecule or
undissociated molecule are responsible for effective
drug action. The ionic form, if effcetive, would be
present approximately 60-70 percent in the physiolo-
logical pH region (pH of blood 7-4). It is admitted
that the unionized molecules possess higher lipid
solubility and pass most membrane barriers more
readily than the ionized molecules. The prolonged
action of some of these drugs (compared to tolbut-
amide) may be due to absorption of the non-ionized
forms in the various lipids and slow release of these
drugs when the jonized form are used up in course of
time. Tt is to be noted that all these compounds
showed peak hypoglycemic response between 6-12
hours and the activity was maintained upto 24 hrs
or more.

It has been found that compounds with one
methoxy compounds are more effective as hypo-
glycemic agents. We are not sure but probably
hydroxylation of methoxy group (an effective process
of drug metabolism) takes place during biotransfor-
mation which may be more effective as hypogly-
cemic agent.

One feature which deserve mention is that some
of these compounds may be utilised as good buffers

Tasrm 1

X T (CHa)nCOOH
TYPE A v 4 2
4

"3
o]
Sl Type Compound mcp
No.
1. A X=Y=H,n=0 120(H,0)
2. B 55-56(H;0)
3. A X=0CH;Y=H,n=0 187-188.5(H;0)
4 B 121-123
8. A X =Y =O0CH;n=0 190-191(H,0)
6. B 114-115(CeH,)
7. A X=Y=Hn=1 1563-154(H;0)
8. B 5656
9. A X=0CH,,Y=H,n=1 151-153(alc4+H,0)
10. B 97~98 (CeHy)
.g ﬁ X=Y=0CH;n=1 176-177(H,0)

159.5-161(50%, ale)

1
Xg (CH2)n COOH
TYPEB 1 2

4 3
AV /[Fall of Blood Sugar
PKr (+0.03) In alloxan
pK (4-0.03) (using Davies In normal diabetic
p = 0.10 equation) intaot rabbits rabbits
6.23 6.34 12.5(-4-1.0)
6.50 6.61 17.4(43.1)
6.30 6.41 20.0(£2.1) 28.2(£ 3.0
6.58 6.67 22.4(4-1.4) 28.8{ i?».og
6.38 6.49 15.7(4-1.1)
6.66 6.77 14.1(+1.2)
6.37 6.48 9.8(4-2.4
6.60 6.71 16.3(:|:3.1;
6.43 6.54 21.9(4-2.1) 32.3(+4.3
6.66 6.77 22.8(1-1.3) 31.’%:};3.4;
6.48 8.69 17.2(4-3.1)
6.74 6.86 19.2(4-1.4) 25.4(1-3.2)

%== Blood Suger was determined by following the procedure of Jensen and Hagedorn®

= Data on eight rabbits.
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in_the biological regions due to close proximity of
PK values to the pH of the blood.
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