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Wang Kyu Lee: Studies on the formation
of Copper Gompelxes of Sulfa-Drug.

(College of pharmacy, Seoul National University)

The purpose of this work is to investigate the molar ratio, the precipitation condition
and the color of copper sulfa-drugs complexes. The colors of the complexes are observed
at every precipitation condition is obtaned as pH 7~9. The determination of the molar
ratio of copmlexes is able to be carried out by way of gravimetric method and solvent
extraction method. The molar ratios of sulfa-drugs and copper in identified complexes
are 2:1 when utilizing both methods. (Received December 20, 1962)
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Sulfa #|; Sulfadimethoxine 310 mg, Sulfamethoxypyridazine 280 mg ¥+ # % Ethanol 1000 m! o] £ A
# 1/100 M 2 Soln. 2 2.3}3. Sulfadiazine, Sulfamerazine, Sulfathiazole - Na B&-S- i/ 3}¢] %% 272 mg,
286 mg, 277 mg & S5 1000ml ol &A1 A £4% 1/100M Soln. o = &g}

Cu(Aedz Soln : Cu(Ac)(—Eih) 1.82g & FF 1000 ml o %M 7 1/100 M Soln. o 2 3yl o},

Oxine Soln: Oxine 2g % XK 5ml ol ¥i24l 714 F58 7bste] 2R S 100ml = FEEA 4 o)

CHCIL,; Soln: N-HsSO,. N-NaOH 7! Hz0 WEFF= #EvEuEstn 48k CaCle 2 8kl 21715 1l Bkl e
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#% Sulfa %] 1/100M Soln. & 4% % 10ml, 20ml, 30 ml, 40ml, 50ml # & &3 o] fois) 1/100M Cu-
(Ac)z Soln. & %% 50ml, 40ml, 30ml, 20ml, 10ml = fasted 24 A 2F 3 b ohop s RS &
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Table I. Physical properties of Sulfamines-Cu Complexes obtained
(Color and Crystal form)

1/100M  1/100M

Sample Sulfatti  Cu(Ack Substance Color Crystal form

1 10(mb  50(mD Sulfadimethoxine-Cu Complex light yellow-green. plate
20 40 7 Y 7
30 30 Ve P V4
40 20 Ve V4 Va
50 10 Va Ve Ve

2 10(ml) 50(mD Sulfamethoxypyridazine-Cu Complex red-brown needle
20 40 Ve Vi Ve
30 30 Va V4 V4
40 20 Ve Va V4
50 10 Va ” Ve

3 10(mD 50(ml) Sulfadiazine-Cu Complex violet needle
20 40 Ve V4 V4
30 30 Ve Ve Ve
40 20 Vs V4 V2
50 10 Ve Va ”

4 10(ml) 50(ml) Sulfamerazine-Cu Complex gray needle
20 40 Va V4 Ve
30 30 7 Ve Ve
40 20 Ve ” Ve
50 10 Va Ve ”

5 10(ml)  50(mbD Sulfathiazole-Cu Complex violet rhombic
20 40 Va4 Vi Va
30 30 a ” Vi
40 24 , Va Vi Vi
HO 10 Va Va

Fig 1. Sulfadimethoxine-Copper Complex Cryst. Fig 2. Sulfamethoxypyridazine-Copper Complex Cryst.
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¥ig 4. Sultamerazine-Copper Complex Cryst.

Fig 3.

Sulfadiazine-Copper Complex Cryst

Fig 5.

Sulfathiazolé-copper Complex Cryst.

Table 2. Ratio in moles of Sulfamines and Copper in formation of
Sulfamines-Cu, Complexes by Gravimetric method
Sulfadé:ngﬁtgloe))((ine-Cu Sulfameth(?;%gﬁ(iazine-Cu Sulfadiazine-Cu Complex
Sample | Sample | Cu0 | Cu_[Sulfagy | S8 M) cu0 | cu | Sultam| ™2 7 cuo | cu Sglfa | Sulfa-s)
(NOY | (me) | (me) | () | (m8) | poje | me) | (meD | (@) | gl g | (med | med | (Tl | i
1 30 2.8 2.2 27.8 -eeees 4.5 3.6 26.4] e 3.8 3.0 27.00 e
2 50 4.6 3.6 46.4) eeee-- 7.5 6.0 44.0p e 6.5 5.2] 44.8 oo
3 70 6.4 5.1 G4.9] -eeeee 11.5 9.2 60.8] ceeeee 8.5 6.8/ 63.2] -
4 100 9.5 7.6 02.4] ceeeen 14.5 11.6 88.4] cenees 12.5) 10.0, 90.0] ------
5 150 14.0f 11.2 38.8/ oo 22.0 17.6 132.4) ----- 18.5 14.8 135.9) «-.-..
6 200 18.5) 14.7 185.3] oo 28.0] 22.4 177.6| ------ 25.01 20.0| 180.0] ------
7 250 23.5| 18.8 231.3] ceeees 36.5] 29.2 220.8] e 31.0] 24.8 220.2{ ---ees
8 300 28.5] 22.8 277.20 21 44.0 35.2 264.8 2:1 37.5] 30.0] 270.0] 2:1
Sulfamerazine-Cu Complex Sulfathiazole-Cu Complex
R [ | coocme | v | SRR TSI cuocn | cum) | SR |
1 30 3.5 2.8 27.2 e 4.5 3.6 26.4 | e
2 50 6.0 4.8 45.2 7.0 5.6 4.4 | e
3 70 8.5 6.8 63.2) e 10.0 7.9 62.1 | e
4 100 12.0 9.6 90.4) e 14.5 11.6 88.4 | eeeene
5 150 18.0 14.4 135.6; .o 21.5 17.2 132.8 | e
6 200 24.0 19.2 180.8) e 28.5 22.8 177.2 | e
7 250 30.0, 24.0 226.00 e 36.0 28.8 221.2 | e
8 300 36.0, 28.8 271.2 2:1 43.0 34.4 265.6 2:1
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o] e 2bA] ek} | &S CuO o) b, Sulfa#-Cu kA& Sulfa #lel Cu(Acdz she] #HEE
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(4) B ol fi‘iﬁl' éi@ Sulfa #-Cu ##{kA 42| Mole b R7E

el QAL e &5 50 mg A g FES o)Wl cHCI #&) 2~3drop st BEAZ #£
100ml 2 FHEA 2 ‘:]' “H pHi= Fig 644 mevlsl ol Kifffel A= 25 LT ohdixd EHst2=
pH 3.4~4.5 2 F&isto . f‘.%*] 71 Sample & %% 1m}, 1.2ml, 1.5ml* pipetting ste] SFFE M5}
o Z-go] 30ml 7} 5 A @& Oxine §£4-2 3ml A ~labe] @@l o] el His CHCL 10ml 4 fn
Thod 143 IREE TS olm] CHCl, &of 4% Cu-Oxine chelate L2 WY (Fig 7DE MESHY Cu
¢ RS Rstm Sulfa 2-Cu Complex 59 #H gl ool W83z Cu 85 Wrebd Sulfa Bl il
vl el ke Q-8 %% Sulfa #-Cu Complex {14 Sulfa #{2t Cu ¢ mole M= Table 3 3 el

Table 3. Ratio in moles of Sulfamines and Copper in formation of Cu-Sulfamines

Complexes, by Solvent Extration method.

Samples Sample (mg) Cu (mg) Sulfamines and Cu ratio
Cu-Sulfadimethoxine Complex 50 4.8 2:1
Cu-Sulfamethoxypyridazine Complex 50 5.2 2:1
Cu-Sulfadiazine Complex 50 5.6 2:1
Cu-Sulfamerazine Complex 50 5.2 2:1
Cu-Sulfathiazole Complex 50 5.5 2:1
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Fig. 6. Relationship between pH and Fig. 7. Absobtion Spectra for Cu-oxine chelate
extraction rate; 410 mu. in chloroform solution at 20°C
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Table 4. Effect of pH on Formation of Cu-Sulfamine Complexes.
Sulfamines pH 5 pll 6 pH 7 pH 8 pH o pll 10 pH 11 pII 12
Cu-Sulfadimethoxine Sulfaminc :ulfdmme Complex Complex Complex Cu(OH)z Cu(OH)g (,u(()[{)k
Complex free free from {rom from {rom from from
Cu-Sulfamerazine Vs Vi Vi 7 V4 Vi Va Vs
Complex
Cu-Sulfadiazine Va Vi Ve Va Ve Vs Ve Va
Complex
Cu-Sulfathiazole Ve V4 Ve Y Vs 7 Va V4
Complex
Cu-Sulfamethoxy- Vi V4 V4 4 V4 4 Va Vs

Pyridazine Complex
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