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Won Kun Chung, Moon Woo Chung, Chung Hyup Kim and Nam Bock Lee: Studies
on the Synthesis and Antitumor Activities of Potential Antineoplastic Agents. IV.
Synthesis and Antitumor Activities of N-Substituted-p-Arsanilic Acid.

Seven organic arsine compounds are synthesized as potential
anti-tumor agents are subjected to the screening test of activity
against SN-36 Leukemia, Sarcoma 180 and Ehrlich ascites carci-
noma. Three compounds, namely N-(5-Nitrofroyl)-p-arsanilic acid,
N-(2. 4-Dihydroxybenzoethyl)-p-arsanilic acid and N-a(p-arsanilido)
acetyl thiourea of the all synthesized compounds showed comparati-
vely potential activities against experimental ascitic tumors both
through cytological findings and survival duration.
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Chart 1—Physiological behaving of organic arsine compounds.
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Chart 2-—Organic arsine compounds having anti-tumor activities.
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Chart 3—Course of synthesis
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N-(§-NitrofuroyD)-p-arsanilic acid( ] )2| & ——p-Arsanilic acid 10. 8g (0. 05mole)¢-
10% NaOH Solu. 60mls| ZM2t Zilel A MRSt A S-nitrofuroyl chloride - 9. 65gm
(0.055mole) & LR mstel KMAZIch. ¥ 105 MMEP S~ M, KMo conc HEL
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o fnehe] Wekkg Mo atd AR Hldch HO R EtOH=z F73 ¥
6, 10% NaOH#Z® 2 20%HClz B&AS AXGESERKE o1 £, m.p.>300°
BBE 11.72(67%) ’

Anal. Caled for C,;H,O,N,As:C, 37.08;H, 3.37:N, 3.93. Found: C, 37.15;H, 3.28;
N, 4.05.

N-(2, 4-Dichlorophenoxy)- p-arsanilic acid(§)2| &M ~——p-Arsanilic acid 10.8g (0.0
5 mole)s} 2, 4-dichlorophenoxyacetyl chloride 13.2g(0-055 mole)#& pyridine 100 ml o]
A 305H BEGHE KpE 1/288717 WREELT Bk Bk 100ml o FERsRA
sl MBES] SRERKe A HO0= A HE® # 10% NaOH 2 20%
HCl fsgo s BRI NEKREDRE 4. mp> 300°, KERE 7.9.2(38%)

Anal. Caled for C, H,;0;NCLAs: C, 40.10; H, 2.86; N, 3.34. Found: C, 40.36; H,
3.15; N, 3.06.

N-(2, 4-Dihydroxybenzyl)-p-arasanilic acid([V)2] &R ——p-Arsanilic acid 10.8g
€0.05 mole)-¢ EtOH 100mls] 253t 40% HCHO 9mls} resorcinol 6.6g (0. 06 mole)
¥ mstol 3EME < Mifdtcl. EtOH® MELH, d& KR4 10% NaOH 3 20%HCL
Z BRATd BREtRERE A&, mp 225~230° (dec. )RR 7-38(43%)

Anal. Caled for C,sH,,O;NAs: C, 46.02; H, 4.13; N, 4.13. Found: C, 45.85;H, 3.
89;N, 4.25

N-(2, 4-Dihydroxy benzoethyl)-p-arsanilic acid(V )2} &M —p-Arsazilic acid 10.8g
€0.05 mole)§ EtOH 100ml o A3tz 40% HCHO 9mls} resacetophenone 9.1gm (0.0
6 mole) ¥ mste] (IV)s} ¢ Hkoez AWt HESHREER mp. 256—261(dec.)
IeBE 11.6(61%)

Angl. Caled for CsH,O;NAs: C, 47.24; H, 4.23; N, 3.67. Found: C, 46.88; H,
3.93; N, 3.42.

N-(Sulfomethyl)-p-arsanilic acid(V[)e] &/ —p-Arsanilic acid 10. 8g(0. 05mole) &
H,0 70mls] %471 40% HCHO 9ml§ st M#pshd Al 12 8g(0.2mole, 3 HES
45RO SO, gas& Wil 7ok, KL T, ZilolA @K IFHRRId AREERE
Wxe] . 10%NaOH Bk o 20% HClz HEgRsd ROastRERE o=t
m.p. 183~185°, If8& 12.4g(80%)

Anal. Caled for C,H,,O.NAs:C, 27.01; H, 3.22; N, 4.51. Found: C, 27.35; H, 3.0
4; N, 4.36

D,p-Diarsanophenyl thiourea(V[)&| &% ——EtOH 80mls] p-arsanilic acid 4. 34g(0. 02
mole),, CS; 5ml & KOH 1.5g% M3 BKE Kol A 20500 Rk, 8ol @
o REE SRENRe] et 10% NaOH ¥ 20% HClz HigRslD MEGESE
WAL dEck. mp 221-224°(dec.), Bk 3.38(72%)

Anal. Caled for C,3H,,O¢N,SAs,: C, 33.48; H, 3.01; N, 6.05. Found: C, 33.75; H,
2.85; N, 5.73.

N-a(p-Arsanilido) acetyl thiourea(VIDe| & ——p-Arsanilic acid 10. 8g(0. 05 mole)
% H,0 100mldhel} mBEA®S NaOH 6g% m+#8 chloroacetyl thiourea 8.4g(0.055.
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mole) & et KiF Lol A 385 MATc. KRR TH, 10% HClz difnshd #rists
MRS HO25%s EtOHS F#Asld ReilkERes odEth. mp 234~235°
(dec.), # @& 10.5g(65%)

Anal. Caled for CH,;0N;SAs: C, 32.43; H, 3.61; N, 12.62 Found: C, 32.83; H,
3.58; N, 12.33. '
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Table 1 J43—\_/~NHR
OH o =
B N »
No. R m.p.(*°C) Appearance Yield Formula
1 i
[ P yellow cryst.
- | __
A-11 ] \o / NO, >300 powder 67 C,;H;O:N,As
Cl
(I? /| /\ Cl > yellow eryst. C,H,;04NCLA.
il — 300 38
A-12 —CfCHr-OC \/ powder 1481 120sNClAs
O|H
AN
A-13 H,C/ l\/ﬂ -~QH 225~30C(dec.) yellow needle 43 C,,H,,O;NAs
OH

AN\
A-14 _CH'_CH'_g/l\ 1—OH 2s6—i6i(dec) yellow needle 61 CuHiuONAs

A-15 —CH,SO,H 183—185 white needle 80 C,H,;0¢NSAs
ﬁ OH ' ell
— yellow cryst.
A-16 —C—NH—¢ S—as(  221-224(dec. 72 CuHLON,SA
\_> d \OH ) powder 13H 1{O6N,SAs,
0
A-17 —CH,CONHCSNH, 234—235(dec.) yellow plate 65 CyH,;0N,SAs

* Analytical results obtained for C,H and N were within +0.4% of the theoretical values.

II fmERN

B —Table Lo] %73 ARWR T8¢ SERWK] BRFA 72 BEE 0.5mlhs)
FiE&(7.5mg, 5mg, 2.5mg)o] &K =5 AUt (0.5%9] ;%5 Carboxymethyl
celluloses}t 0.2%e] R EOH As5b)

B*—dd% pRME mouse(P, K 19~20g)§ BB

%> —Erlich ascites carcinoma (Ehrlich), SN-36 Leukemia(SN-36), Sarcoma 180

(5-180)

* obtained from Biological Research Institute of Tanbe Pharm. Manuf. Co., Saitama, Japan,
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Mok el 4% 3 M —Ehrlich, SN-36 ¥ S-180 ¥& &% HENK 10® AR (He
mocytometer = SIS &%, LEHAM B # 0 lmlo] %)L mouses] BB BML
#h 7T~9H ol @R3HFH. '

BOKE ESol SE HMKRM®—Ehrlich, SN-36 ¥ S-180%& &% iAo B
ik, 2485FI%E RN 7.5mg, Smg, 2 5@RE 1A1E HK 7THR BEARC Efs 4
FYRE BRI UR 5~100D)

MEEmel MMMy —Ehrlich, SN-36, $180%-9 BHHE, T7H] F|H(.5mer
4+ BARTE, 1HEmYe] 2N gRNeE BKE Wil EpEmRES sk LA
Ermtg mgEets oH(Wright stain).

? o ‘ 3%
7 days ’ T days

Fig. 1—Anti-tumor activity of N-Subst  Fig. 2—Anti-tumor activity of N-Substituted

ituted-p-arsanilic acid on Sanco p-arsanilicacid on SN-36 Leukemia.
ma 180 (ascites) (ascites)
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BUKEEREMOl 38 £BHR—50% HFARCL HEB(0.5% carboxymethyl cellulos
$ 0.2%¢] EtOHZ Hmet AEAMK 0.5ml H8DY 2655l LA RS HHE 25Estsd o
-5-180 ol A = A-11, A-14 % A-17°] BPHEE Jeldlz SN-36414 & A-11, A-129 A-14
o] £%& AiEE “ebfl.es, Ehrlich ] & A-151k0] HHiEE vebdich.

MBERE—Fig. 49 o] oiwl EHE ALK 1Y 2¥3 BB Boste
ZF 12K R A-11 A-14 B A-17F BRAMSEZLE  48~728RA] 80~100% 2 HT
"85 =

B —REER HREpH K¢ BESLE BRUEE NRRERYS L&y

= A-11, A-14 R A-179) B\ B9 Bl 5% SHEERY =H(vacul) £RE Wi
35 et (plate 1, 2)
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Fig. 8--Anti-fumor activity of N-Substituted-p-Arsanilio acid on Erlich ascites

carcinoma.
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Fig. 4—Change in Nurmbe of Sarcoma 180(ascites) cells,
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Plate 1—Tumor cell at 7days after Plate 2—Denaturation o} tumor celis
transplantations (control). ’ caused by the administration
of A—11.

Ehrlich Ehzlich

SN—36 SN—36
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A1l A-12 8 A179) ARS REMGEAEC Kate ARG on, REMEZE 10%
NaOH &# 9 pyridineg- fEAsHE Al AFEFH o

d-Arsanilic acid®}] AREBE#H MAR FFES TET B FEEHHEE #1561 FFE
4+ ZEsgd o

Mk (Ehrlich, SN-36, S-1800%] pie] glol A BT moused] FKBE-L 7~9H°
o] BEBEC0® cells/0. 1ml ascites) & Vel I 13~15H] A¥52 mouser} FEr-dtg .

HESRB dod A S-1809 EEE= A-11, A-14 ¥ A-17¢] HHES el iz SN-36
o] EE= A1l A-12 R A1 BREE Yelf o Ehrlichd] Ee A-157F ARiEE
ekt

FIEBRE ol A BERMES(solid tumor)s] B fEH, MBA3 2 liver catalases]
AE BEEE @astd KBy oo

- B

FHlmtEpEEA p-arsanilic acid?] amino FHAEZEE#EE 7EL 4 (Table D

HERHE FEBRBCE Ehrlich SN-36 % 5180 & £4% MERH BRI ddi
mouse( R)oll %t HFRR, MBEEERR ¥ AR ORBE BT S8 A1L A4
3 A-172 S-1800 #iEkd, A-ll, A-12, A-14w= SN-38+4 Bl HOWHEER fEsg
A-15% Ehrlichs] #sle HFoHE=2 #%= 2ot (plate 1,2, Fig. 1—4).
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