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Table 1 Molecular formula (M.F.), molecular weight (M.W.), average content (¥, % )
and relative standard deviation (RSD) in 5 runs of potentiometric titration in
glacial acetic acid (AcOH) for I—~VII and XIV or in acetic anhydride (Ac,O) " N-@-SO NH-R
for VIII~XIII ‘ ¢ ¢
Sample R.S.D. FEa.s
No. -R Sulfa drug M.F. M.W. Xs% b3 my
I — Sy e Sul famethizole CoMioNe02S,  270.32  100.19  0.20 555
—N
I NI’O l Chs Sul fame thoxazole CioliiNeOsS  253.28  99.78  0.26 593
m l O\IN Sulfisoxazole Cy1Hy3N305S 267.30 99.51 0.25 581
CHa CHS
v —COCHs Sulfacetamide CoHiaN205S 214.24 98.75 0.20 581
v -0 Sul fabenzamide CisioN20sS  276.31  98.42  0.26 574
S .
Vi T‘j Sulfathiazole CoHgN3 0,52 255.31 100.94 0.20 544
VI N Ry . Sulfadiazine (Ry ,R2=-H) CygHliaNs02S 250.27 99.61 0.18 565
k' —(’;\2 Sulfamerazine (R;=-H,R=-CHs) Cy1Hy2N402S 264.30 96.90 0.23 643
).¢ N R2 Sulfamethazine (R;,Ro=-CHs) Ci2H14N402S 278.33 98.58 0.27 610
X N—(Rl Sulfisomidine (Ry,R,=-CHs) Ci2Hy4N402S 278.33 99.872° 0.20*0 416’
XI /___\ N Sulfadimethoxine (Ry,R2=-0CH3) Cyi2H14N404S 310.33 97.12 0.12 646
XIT R> Sulfamonomethoxine(Ry=H,R>=~0CH;) C;1H;2N40sS 280.31 99.89 0.18 622
X111 Sulfamethoxypyridazine (Ry=-0CHz) Cy H;2N4035S 280.31 100.32 0.22 692
—WR, ypy (R 3) Ci1Hi2NgOs
X1V N=N Sulfachloropyridazine (R;=-C1) CiaHgN40-CIS  284.72 94.00 0.29 592
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Fig. 1 Typical potentiometric titration curves of
sulfa drugs in acetic anhydride (a) and in glacial
acetic acid (b)

I~VI are close to XIV; VIII, XI and XII to VII,
and IX to XIII (b).
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Table 2 Potential difference at equivalent point (AE/Av and A’E/As*: mV/ml) and potential at half equivalent
point (Eys: mV us. Ag/AgCl) in nonaqueous titration with 0.1 M perchloric acid in the mixture of ace-
tic anhydride (Acy0), glacial acetic acid (AcOH), acetonitrile (CH;CN) and dioxane at 25°C

Medium/ml 1 11 : 111
AcOH Dioxane AE/Av  A%E/Ad? Eys AE/Av  A’E/AV? Eys AE/Av  A’E/AS? Ey s
10 0 231 0.96 555 149 0.62 593 167 0.69 581
5 5 173 0.72 591 93 0.39 635 56 0.23 619
v \Y V1
Medium
AE/Av  A*E/AY  Eys AE/Av  A’E/AP  Eys AE/Av  A°E/AY  E,s
AcOH 209 0.67 581 217 0.70 574 333 1.07 544
CH,CN 156 0.50 574 151 0.49 601 358 1.15 540
Dioxane 78 0.25 724
Medium/ml VII VIII IX
AcOH Ac,O0 AE/Av A’E/A* Eys AE/Av  A’E/A*  Eys AE/Av  A’E/AP?  Eys
10 0 562 1.80 565 191 0.61 502 (Ist) 40 0.13 545
(2nd)147 0.47 593
9 1 129 0.41 679 176 0.56 642 186 0.60 627
8 2 132 0.42 678 233 0.75 639 273 0.88 621
7 3 136 0.44 678 251 0.80 637 320 1.03 621
6 4 148 0.47 675 263 0.84 633 357 1.14 618
5 5 160 0.51 674 278 0.89 631 380 1.22 616
4 6 175 0.56 672 298 0.96 630 413 1.32 613
3 7 207 0.66 672 323 1.04 629 453 1.45 614
2 8 281 0.90 661 346 1.11 627 508 1.63 613
1 9 392 1.26 660 368 1.18 625 573 1.84 611
0 10 420 1.35 656 388 1.24 622 639 2.05 610
Medium/mi X X1 ' XI1
AcOH Ac,O AE/Av  A*E/A*  Eys AE/Av  A’E/A?  Egs AE/Av  A’E/AV*  Eys
10 0 (Ist) 108 0.35 444 77 0.25 609 37 0.12 613
(2nd)234 0.75 583
9 1 684 2.19 455 159 0.51 660 244 0.78 654
8 2 822 2.64 443 195 0.63 649 247 0.79 648
7 3 949 3.02 434 203 0.71 648 252 0.81 646
6 4 1101 3.53 431 225 0.72 648 262 0.84 643
5 5 1242 3.98 430 234 0.75 646 271 0.87 641
4 6 1310 4.20 430 272 0.87 646 296 0.95 639
3 7 1361 4.36 421 302 0.97 644 333 1.07 636
2 8 1552 4.98 417 338 1.08 643 360 1.15 633
1 9 1639 5.25 416 392 1.26 641 430 1.38 629
0 10 insoluble 445 1.43 641 468 1.50 622
Medium/ml XII Medium/ml X1V
AcOH Ac,O AE/Av A’E/ AV Eos AcOH Ac,O AE/Av  A%E/AV? Eys
10 0 (Ist) 49 0.15 560 10 0 161 0.52 592
(2nd) 60 0.24 655 1 9 33 0.11 808
9 1 110 0.35 657 0 10 36 0.12 822
5 5 156 0.50 689
1 9 215 0.69 690
0 10 250 0.80 692
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Titration of sulfa drugs with perchloric acid in nonaqueous solution. Yutaka
Asatl, Masami Tanaka and Mayumi SucimMoTo (Faculty of Pharmaceutical Sciences,
Tokushima Bunri University, 180, Nishihamabouji, Yamashiro-cho Tokushima-shi,
Tokushima 770)

Sulfa drugs were usually determined by alkaline titration or diazotization titration in
Japanese Pharmacopoeia. Aim of this study was to confirm advantage of nonaqueous
titration of sulfa drugs. Fourteen sulfa drugs were determined by potentiometric titration
with perchloric acid in glacial acetic acid, acetonitrile and acetic anhydride.
Sulfanilamides with very weak basic substituents such as sulfamethizole(I), sulfameth-
oxazole(II), sulfisoxazole(II1), sulfacetamide(IV), sulfabenzamide(V), sulfathiazole(VI),
sulfadiazine(VII) and sulfachloropyridazine(XIV) were titrated with 1 eq. perchloric acid
per 1 mol bases in glacial acetic acid. Basic substituents such as pyrimidines and pyrida-
zines in sulfamerazine(VIII), sulfamethazine(IX), sulfisomidine(X), sulfadimethoxine
(X1), sulfamonomethoxine(XII) and sulfamethoxypyridazine(XIII) were titrated with 1
eq. perchloric acid per 1 mol bases in acetic anhydride immediately after the primary
amino groups were acetylated. Standard deviation of this method was ca. 0.2%. It was
estimated from the potential of glass electrode at the half equivalent point that the order
of basic strength was sulfanilamide, dimethylpyrimidine(X, IX), methylpyrimidine(VIII),
pyrimidine(VII) and chloropyridazine(XIV).
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