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Intermediate acids

In_ the stomach the conditions are acidic so the equilibrium
is shifted toward HA therefore they're unionized and
absorbed; while in the intestine the canditions are basic so

the egudlbrnums shifted toward A- therefore minimall

AseiptoN appen,

NeverthelessTn stomach happens the major abstLDtlo
(50%), absorptionisn't complete because t the stomac
not designéd for absorption itself:
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It has small surface area,

w around 6 hours)

Less blood supply compared to intestine whi s lar
surface area, long transient ti nd 12 hqurs) an
highlyVascularized.
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Intermediate acids

Under stomach conditions (acidic conditions), intermediate

acids are unionized (HA) while in intestines (basic
conditions) are ionized (A-). That's why nearly 50% of the

administered dose is being absorbedﬂ\'stomach even
tho ient time is short (around 3-6 hours) in

stomach, on the other hand in intestines only 15% are

absorbed
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Intermediate acids 2, 1. 5507

\ic
’ ‘*'-; A2 e 1 qo'{

P
o208l ) )

/

]’I‘ 1', ({ j ’/\l”d/

- Tgll[g_;mntestmes even though it's mostly ionized ,IL.,::J, “
hecause ionization is in equilibrium between HA and A- 7225 Lo

not absolute and a fraction of unionized form is always s 1
present (if pH=pKa then 50% is ionized; if pH>Pka with -+~

1 unit then 90% is ionized and 10% umomzed), L 2\o_Afgde
intestines have: a2z ) 3 S
g 611- lﬂpj,y _;Lz- ))‘
1. large surface area i e (o 0
2. long transient time (around 12 hours). nigh Blee W)
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3. Ver lood su pILwhlch aid in absorption. f f” -
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Eventuaﬂy intermediate acids are %mm«m
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vided that theymrgpe g

satisfy Lipinski's rule of 5 which we'll discuss Tater on. guueees;
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Functional groups that make drugs of
sy Intermediate acid character
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Canbowlic actd” )5 Pka

- Sulfonamides 3
%{cmuugated to EWD) __\ (without EWD)
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eleckcom within o} (b L2
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M/ 7 Carbo, ylic(a!;id with (pKa=3-4.5|depending ; you remember from the

R 0

—- revious lecture if the R group is an electron
on the substitution if it's attached to an p' " < g .p sanele

e e ———— withdrawing group then it will become
SR o ravY -g B : p._.' strong acid as in case of Saccharin but
becomes more while if it's attached to i ——

e datire sl Sulfonamides without having an electron
o < g'g. 4 withdrawing group on R their Pka=6-7
it becomes less acidic /‘—\,-a.-—/-‘

— they're intermediate acidic therefore they're

unionized in the stomach and in the
intestine is ionized on the N.
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EXAMPLES ~

* Drugs containing carboxylic acid like salicylic acid which is a non-
steroidal anti-inflammatory drug NSAID when attached to acetyl

group it becomes(acetylsalicylic acid)-»
* which is found in Aspirin and this group is cleaved in the stomach to

become salicylic acid itself which is an anti inflammatory, in the past
used as analgesic, and now used as antiplatelet; in fact all the family
of NSAIDs are characterized by the presence of aromatic ring
attached with a carboxylic acid therefore if you attach a carboxylic
acid with an aromatic ring in any configuration you'll form a NSAID
such as ibuprofen.
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» Drugs containing sulfonamides are usually
Cused as antibacterial agentShowever some

sulfongmide drugs ar,e\used as@ﬁﬁ%@:ﬁw\
(“tfca%er)and diuretics; as an example of ~ Pise @-

=59
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ntermediate bases have ZERO absorption in stomach, however significant Q/\,- b-é)/L I ““/ @—

e
absorption happen in the intestine provided that the compound satisfies a. 1.0 55 aily 2

Lipinski's rule of 5 because drugs are unionized and the intestines haye long @ il ?ph a“
transient time, large surface area and very good blood supply so it's well 5

. designed for absorption, can reach 100% absorption. et P~
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* most importantly are Amines which in fact are
benchmark for organic bases; their pKa=9-9.5

« follow amines in order are aromatic amines like
Aniline, they're weaker bases because their pair
of electrons are involved in the aromatic system
resonance and their pKa= 5-7

« Pyridines are weak bases with heterocyclic
nitrogen discussed previously and we said that
the pairs of electrons are not involved in the
aromatic ring yet they're sp2 hybridized so
electrons are closer to nucleus pKa=5-6
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~“Intermediate bases have ZERO absorption in stomach, however significant A Zt\ﬁ 3\0 mm\
absorption happen in the intestine provided that the compound satisfies e r\iﬂ b Feet) &
Lipinski's rule of 5 because drugs are unionized and the intestines have long P 5L DN 2

transient time, large surface area and very good blood supply so it's well
i designed for absorption, mmrm\mmn: 100% mammg. L e S
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%C\ Groups which make drugs ,z_ﬁ: _:quama_mﬁm basic character,
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* most importantly are Amines which in fact are
benchmark for organic bases; their pKa=9-9.5

. Lallaur aminac in arder are aromatic amines like
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b termedlate bases
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*  other helergyclic compounds like Imldalole one of its N is pyridine like
while the other s pyrrol like with the electrons being involved within the

g 50 they are not available for donation Which makes pyroll very weak

base.
* it's very weak and belong to the group of compound that's permanently
unionized.
( '.NHz Pyn'ol like
T Pyndmc like
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Common basic functional groups in
pharmaceutical chemistry and their pKa values
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Remember the followings

/ .)/,,()
For acids: 1. a high pka means the species is predominantly y
unionised, is a bad proton donor, and a weak acid
2. a low pka means the species is predominantly
ionised, is a good proton donor, and a strong acid

pH < pKa by 2 units, 99% unionised
pH > pKa by 2 units, 99% ionised

For bases: 1. a high pka means the species is predominantly ionised, is a
good proton acceptor, and a strong base
2. a low pka means the species is predominantly
unionised, is a bad proton acceptor, and a weak base

pH < pKa by 2 units, 99% ionised
pH > pKa by 2 units, 99% unionised

Intermediate bases, examples

oI
isoniatide (for tuberculosi
contains pyridine N and hydrazide function
(consecutive N attached to a carbonyl)
containing amide which is a weak base, and an
amine which is an intermediate base
therefore Isoniazide is a drug administered
orally and well absorb in the intestine for sure.

Other drugs are like ephedrine,
pseudoephedrine and natural
alkaloids all of them are

amine containing compounds and
absorbed in the intestines
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