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Dong Kyu Chae: Studies on Complex Formation in Aqueous Solution
by Caffeine and Nicotinamide

Interaction of Caffeine and Nicotinamide with Lidocaine and Saccharin
(College of Pharmacy, Seoul Nationul University)

This investigation is the studies on the solubility analysis for several pharmaceuticals,
The equilibrium reactions leading to complex formation of Caffeine and Nicotinamide
with Lidocaine and Saccharin have been studied. The equilibrium constant of each com-
plexes have also been calculated. It is shown that complex formation may lead to an
increase in the solubilities of the reactants, and that Nicotinamide has more complexing
activity than Caffeine. The influence of chemical structure of each components on inter-
action is also discussed. (Received November 10, 1962)
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Ethanol =& B4 F#Hsd HAstg sl Caffeine mp 235~237°, Nicotinamide m.p. 128r~131
Lidocaine 66~69°, Saccharin m.p. 224~226°

0.1N H,S0, %%, 0.1 N NaOHysi%, Phenolphthalein #5773, Methyl red a3,

2, BREe AxE

a) #{&. BE° Lidocaine (150 mg) - Saccharin(300 mg)g of 21 i A% o EEstA e Caffeine

- Nicotinamide(0, 00~0, 20 M)® #*#Zsk 10ml o} ¢ g% 20ml 9] et \)UM] el EhRERE
@S BRIEBKE A4 140 & 150 8 ERREel 300, 17404 158FH HEst mREga 2
F3 1% filter & $9) pipette & FH A — T ES RS HRSE EETE

b) =8 Lidocaine o] FH#-o wkd #3el 3t 5mld] micro burette = 0 1N H,S0, 3ml & fms}
e H,S0,E 01N NaOHpsw oz fuiszsteh. (5 - Methyl red),

0. 1N H,50, 1ml=23 435 mg C, H,N,O,

Saccharin ©] S 3B 5ml 3 Igele 0,1 N NaOHpspg o = #7E ek (R : Phenolphthalein),
0,1 N NaOH 1ml=18 32mg C,H,NO,S, —7F #athpo = |58 ik #6sle Fge] Caffeine £
Nicotinamide «] s} Meslel mige MERd A il
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%), Z=Lidocaine [{f%e] wpges= s+,

Hk = complex ¢ {8 =Y—-Zx107?
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2 FREI o3 & Eq.(2)4 s,
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Table [. Interaction between Lidocaine and Caffeine in Aqueous Solulion at 30°

Orig Satel. Total Lidocaine Concr.. Free Caffeine Equilibrium

Caficin~ Concn,, Lidocaine Conen., as Complex, Concn,, Constant
1M X L0F M x10° M X 104 M
0. 000 2,057
1.000 2,127 0.070 0.930 3.66
2,000 2,200 0.143 1. 857 3.74
3. 000 2.255 0.198 2,802 3.43
5,000 2,377 0.320 4,680 3.32
7.000 2,502 0. 445 6. 555 3.30
10, 000 2,712 0. 655 9. 345 3.41
15, 000 3.027 0. 970 14. 030 3.32
17. 000 3. 165 1.108 15, 892 3.39
20, 000 3. 350 1.293 18, 707 3.43
Av, ';;3_
5

2. Saccharin-Caffeine system

573k acidic hydrogen & zt<l Saccharin o] ¥}3F
Caffeine ©] complex Jiz.A4:980- Table I ¢} Fig.14)
KoRgul S} 7ol AL 0]
4 arh

=g PHEEEE £ 4025 el 2545

Bl 3a interaction o] olo}xte&% % gk,

T
i m#i-& Lidocaine 3 o}

Saccharin + Caffeine = Saccharin-Caffeine - ---(5)

Ke = (Saccharin-Caffeine)
¢ = ~(Saccharin) (Caffeine)

MOLAR CONCN, OF LIDOCAINE AND SACCHARIN x10?
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MOLAR CONCN, OF CAFFEINE x10?

Fig. 1, Solubilizing action of Caffeine on
Lidocaine( » ) and Saccharin(o)

in water at 30, 0°C
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Table . Interaction between Saccharin and Coffeine in Agueous Solution at 30°

CaftmgelCnncn qﬁn?ﬁlu(tlmrl E’fnlnl(n, Sd(.;sh ‘C](;;:n()‘l(()zcn Pre(e:oxc]ggflne E(égg;gxl;;m
x10* M x 107 M X 10° M xX10* M
0. 000 7 2 776 o ) -
1. 000 2 876 0.100 0. 900 4.01
2,000 2,984 0.208 1,792 4.18
3,000 3.076 0.300 2,700 4.01
5. 000 3.276 0. 500 4. 500 4.02
7. 000 3.472 0.69% 6. 304 3.97
10, 000 3,768 0. 992 9. 008 3.9
15, 000 4,250 1. 474 13,526 403
17.000 4.546 1.770 15. 230 4.18
20.000 4.717 1,941 18, 059 3.87
Av, 4 02

3 Lidocaine—Nicotinamde system
Nicotinamide ¢ #J)% TT-UtiLft carbonyl 33+ Lidocaine o BT-S7fE o] 1A 2ol £ THsta
interaction <] {&3s}4] complex ﬁjﬁ!{ﬁﬂ Caffeine ¥.v} % vioko= B A Table [ W Fig. 244 HH
o AT 896 % ek el 2 gty % sleh
Lidocaine + Nicotinamide = I idocaine-Nicotinamide:- - )

Ko = (Lidocaine-Nicotinamide)
~ (Lidocaine) (Nicotinamide)

Table l_ Interaction between Lidocaine and Nicotinamide in Aqueous Solution at 30°

Or1 Satd Total Lidocaine Concn. Free Nxcotmam]de Equlhbrxum

Nlcotmamlde "Concn.,, Lidocaine Concn., as Complex, Concn,, Constant
x10* M x10° M x10* M x10* M
»_ﬂlo 000 ""—“”"""""_“g- 657 S S
1, 600 2,223 0. 166 0.834 9,67
2. 000 2.375 0.318 1.682 9.16
3.000 2.527 0. 470 2.530 .03
5,060 2,826 0. 769 4,231 8. 84
7.0C0 3.130 1.073 5.927 8.81
10. GO0 3.582 1.525 8. 475 9.28
15. 000 4,320 2.263 12, 737 3,64
17. 000 4,624 2,567 14. 433 8,65
20. 000 5, 061 3,004 16. 996 8.59

Av, 8.9
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MOLAR CONCN. OF NICOTINAMIDE x 102

Fig. 2. Solubilizing action of Nicotinamide
on Lidocaine( ¢ ) and Saccharin( o)

in water at 30, 0°C

4, Saccharin—Nicotinamide system

Saccharin &) %8 BFZAM-L Nicotinamide
S} JkyiEwrhel 4 interaction o] k3le] s}Ad
gk complex 5 Y39 o Caffeine & fell b
#lst e Saccharin o] ¥fERE= W &olA B st
b HERES M Table IV 2! Fig.3 o] idut
o geow FHlEge] FHiEs 8802 Hrd

A=k

Saccharin + Nicotinamide
=Saccharin-Nicotinamide: -+« @

K S ) a0

VI E 479 interaction o] gl o] 4 KMEAERY
o] WMREEST E BRfRE complex R MES] EE
€ Stoichiometry -5 ¥rizsl 7= W), #W
5 complexing agent o] FHEEEH) Jf 7}
—fEE AR W] o STe
1:1 mole [to] complex & TRt Hliig
& =k,

Table IV. Interaction between Saccharin and Nicotinamide in Aqueous Solution at 30°

Orig

Nicotinamide Concn., Sac?ﬁztag.in’rgf)?}cn., Sag:shacl‘g&ggg?n. FreeCIc\)Irilcé%tjnamide Eq&ﬂ?ﬁﬁ?
x10* M x10° M x10° M X100 M
0. 000 2.776
1. 000 3.475 0. 699 0.301 91,02
2,000 4.175 1.399 0.601 80. 34
3, 000 4. 900 2.124 0. 876 87.37
5. 000 6.325 3.549 1.451 83.11
7. 000 7.750 4,974 2,026 88. 46
10. 000 9. 900 7.124 2. 876 89.23
15, 000 13, 485 10. 709 4. 291 89.15
17.000 14, 935 12,159 4 841 90. 48

Av. 8802
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1. Caffeine *= Nicotinamide = Lidocaine % &= Saccharin 2} Kigigrbo] 4 interaction #«] §% 3% complex
ROl HES 714 e

2. MRS EHE el e ARl complex 7F B nfgthed & FWsta, complexing agent (Calf-
eine ¥ Nicotinamide)®] el sl #psfidye] w1 mimatel

3. %N complex Fpk#ékE = Caffeine ¥ Nicotinamide & {81 carbonyl 2} Lidocaine %l
Saccharin & ET-ZAEM BHEKERM] attraction o] K A o R gbel,

4. KERS BT £#RHRY interaction o) k3 ML MIn W ZHTEEY Bk RN BB E 5
ol A HEMEIMZE gl=3l oo Bopkbeh (A £ KRB R EL)
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