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N,N'-Diusbstituted Thiourea Derivatives
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Yun Sung Chough, Myung Gull Rhee: Studies on the Synthesis of
VJ‘V,N’-Disubstituted Thiourea Derivatives and their Antibacterial,
Antitubercular and Antitumor Activities.

(Received Dec? 31, 1969)

Seventeen N,N’-disubstituted thiourea derivatives were synthesized by
the Hugershof reaction and reported. Antitumor activities of the synthes-
ized compounds against ascitic Ehrlich Carcinoma and ascitic Sarcoma 180
were reported.

It was found that 1,1’-(p-Phenylene)—3,3’~bis (2-carboxyphenyl)-
2,2-dithiourea was considerably active against ascitic Ehrlich Carcinoma
and Sarcoma 180 respectively. 1-(2-Carboxyphenyl)—3-~(p-ethoxyphenyl)
-2-thiourea was active against ascitic Sarcoma 180. 1-Salicyloyl-3-(p-
ethoxyphenyl) —2-thiourea and 1,1’-(p-Phenylene)~3, 3’-bis(2-hydroxyet-
hyl)-2, 2’'-dithiourea were active against ascitic Ehrlich Carcinoma. Antit-
ubercular activities of the synthesizd compounds against Mycobacterium
tuberculosis Hyy Rv were also reported. It was found that I-Isonicotinyl-
4—cyclohexyl-3~ thiosemicarbazide was considerably active at 100 ug/
ml. 1,1’-(p~Phenylene)—3, 3’-bis(2-hydroxyethyl) —2, 2’~dithiourea and
1-Salicyloyl-3—~ (p-ethoxyphenyl)-2-thiourea were active at 1000ug/mi
respectively.

Antibacterial activities of nine compounds of the synthesized compounds
against S. aureus and E. Coli were reported. It wes found that 1,1-(p-
Phenyfene)-4, 4’-bis(isonicotinyl)-2, 2'~dithiosemicarbazide and 1-Isonicotin-
yl-4-cyclohexyl-3— thiosemicarbazide were considerably active against
S.aureus and E.Coli respectively. 1-(6-Methyl-2-benzothiszolyD)-3- (1-n-
aphthyl)-2-thiourea was active against S. aureus. 1,1'-(p-Phenylene)-3,
3/-bis (2-hydroxyethyl)~2, 2’~dithiourea was active against E.Coli.

* College of Pharmacy, Seoul National University.
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Doub,V Huebner,? Mayer,® Buu-Hoi,¥ Youman® ¥ Quyen® 52 Thiourea 4% 3] Eo]
g A gyd g7 2go| gl&& »Adfg st Cuong”& Thiourea f =4 Fo Halogen 1
A A2 kAPl F AA4F FFAH] A€ 23 g

Dought® 5-& REER{LEYl Thioureaof &S e AP =3 FAAYY
FFH4Le Yl 2 9188 23 &b, Domagh® = Thiosemicarbazone §-%#| 7} Antitu-
mor activity 5 e} H8 8.3z 3§ ow, Dunn, Actor, Dipasquo!®, Freedlander!!’, Toda,
Tokunaga'?, Logeman, Coppi'?5-& Benzothiazole 457} 2§ & A4, 374 4
¢ BHEIL vz . Wikinson¥3-& dextro-2, 2’-(Ethylenediimino)-di-1-butanol o] &}
Ay Aol A=m, o] FHERII T o] LAWY chelate (LA =) Folztzm 7 M=,
Furst' & g9ty 3}4HE9 244 chelate bt AFA12 7H4d & A8 ol 9hzdol B
3 (LB BAERTES EEERZY AduAld F58x, £ chelate (LaEs &
A4 9 944 A4zl LAY BAS Ucke ®EN T3] EE: Isonicotinyl
hydrazine, Benzothiazole, p-Phenylenediamine, Ethylenediamine 5§ ¥-f-3}wi, chelate {LAES]
9le Thiourea A %9 H{baW 17 B A% Lowenstein medium of 4 Mycobacteriurh
tuberculosis Hy; Rv o] $3 in vitro 824 M ] Y 2} ascitic Ebrlich Carcinoma 9} ascitic Sarcoma
1809] Wt in vivo FFFAEE FH e of T 9 (L&Y HAAE S. aureus
gl E. Colio] #3% in vitro phenol coefficients & &3 ¢lglom 2 o EREE @& o}
o] 5 177 1L&%e Chelation mechanism & o}z s} 7o} (Table 1)

1) 1,1'-(p-Phenylene)-4, 4’-bis (isonicotiny?) -2, 2’~ dithiosemicarbazide
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D) 1, 1'~(p~Phenylene) -3,3'-bis (6-ethoxy-2-benzothiazolyl)-2, 2’~dithiourea
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II) 1,1-(p-phenylene)-3, 3'-bis (2-pyridyl)-2, 2’-dithiourea
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IV) 1,1’-(p-Phenylene) -3, 3’-bis(6-methyl-2-benzothiazolyl)~2, 2’-dithiourea
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V) 1,1’-(p-Phenylene)-3, 3'~bis (2-carboxyphenyl)-2, 2’ ~dithiourea
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VI) 1,1~(p-Phenylene)-3, 3’ bis (2-hydroxyethyl)~2, 2’~dithiourea

o
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w

VID) 1-(6~Methyl-2- benzothiazolyl)-3- (p—ethoxyphényl)-z— thiourea
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VIID) 1, 1’-Ethylene-3, 3’-bis (p~ethoxypheny!) -2, 2'~dithiourea

‘ﬁ-— aHs
@(‘;@ -@-oc H

X

IX) 1-Salicyloyl-3- (p-ethoxyphenyl)-2 -thiourea

o
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X) 1-(2-Carboxyphenyl)-3~ (p-ethoxyphenyl)-2-thiourea
M
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XI) 1-(6-Methyl-2-benzothiazolyl)-3- (1-naphthyl)-2-thiourea

XID) 1,1’~Ethylene-3, 3'~bis (1-naphthyl)-2, 2’~dithiourea
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XII) 1-(6-Methyl-2-benzothiazolyl)-3- cyclohexyl~2 thiourea

XV) 1-(6-Bromo-2-benzothiazolyl)-3-phenyl-2-thiourea
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XVI) 1-(2-Carboxyphenyl)-3- phenyl-2-thiourea.
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XVII) 2~Thioureido--butyric acid
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1,1’—(p-Phenylene)—4, 4/ bis(isonicotidyl) —2_o—dithidsemicarbazide(D) :is onicoatiny-
lhydrazine 1.38g (0.01M)=} p-phenylenediisothiocyanaté 0.96g (0.005M) & methylethylketone
20ml of o] sealed tube of Y2 F&AolA 3 A7 -F F AN HAAE o #Hg F
methylethylketone 3 ether 2 A4 48 x &3} N,N-dimethylformafiide o &8+ 2 A2
3ok, 4 A A yield 85%. m.p. 196~7° (dec) Anal. Caled. for CaoHsNgO:5,: N, 5.98%. Fo~
und: N,5.98%

1.1’(p-Phenylene)-3, 3'-bis(6-ethoxy-2-benoyothiazolyl)-2, 2’~dithiourea (1): 2-amino
-6- ethoxy-benzothiazole 1.94g (0.01M) = p-phenylenediisothiocyanate 0.968 (0.005M) &
acetone 30mlo] o] sealed tube o] §o| FHAAA 84|k Wt AT AAE o
s}tz acetone W ether 2 443 ¥ E3 N,N-dimethylformamide 2| zgreriz AAYE
o}, 3344 A A, yield 48%. m.p. 222~3° (dec)

Anal. Caled. for CpsH, N3OS, N, 14.48%; Found: N, 14.52%.

1, 1’-(p-Phenylene)-3, 3'~bis(6-methyl-2-benzothiazolyl)-2. 2/-dithiourea( ) : 2-amiti6
~6-methyl-benzothiazole 1.64g (0.01M: S’Jhb~phenylenediisdthiocyanate 0.96g (0.005M)&
acetone 20ml of o] = sealed tube o] Wo] £=84re]A] 10417 wbgdtch. 44T A& A+
3 acetone 5} ether 2 4% 83 %3 N,N-dimethylformamide = A2 A & F4 42 yield
58%. m.p. 235~6° (dec). Anal. Calcd. for CpHyNgS,: N, 16.15%; Found: N, 15.60%.

1. 1’-(p-Phenylene)-3. 3’~bis(2-pyridyl)-2, 2’-dithiourea([V): 2-aminopyridine 0. 92g (0.
01 M) 9} p-phenylenediisothiocyanate 0.96g (0.005M)& benzene 30mlof o] 3 FZAFoll A
22 7F B53ek. Y5l 48 o253 benzene 7} ether 2 A 3 33 F-5¢ N,N-dimethylfort
amide 8| E£3-8ol 2 AAX P}, B2, vield 59%. m.p. 225~6° (dec). Anal. Caled. for
C,sHsNeS,:N,14. 74%; Found:N, 14.81%. '

1,1’-(p-Phenylene)-3. 3'-bis (2-carboxyphenyl)-2. 2/-dithiourea{ ¥):  (-aminobenzoic
acid 1.76g (0.0133M) 3} p-pheriyletiediisothiocyanate 1.28g (0.0066M) 2 acetone 15ml of %o
sealed tube of '@ 3 water bath Aol A 1417k W37k 449 A g o 3F-$ acetone 3
ether = 443tz ¥ N,N-dimethylformamide o] Z3+4o 2 AA A4 &

W42, yield 67% m.p. 360° ¢] A+, Anal, Caled. for Cpy HigN,O,S;: N, 12.02%; Found:
N, 11.93%.

1, 1/-(p-Pheylene)-3. 3’-bis(2-hydroxyethyl)-2. 2’~dithiourea(V[): monoethanolamine
1.22g(0.02M)¢ acetone 10mle] ¥o}x, of7]o p-phenylenediisothiocyanate 1.92(0.01M)
£ acetone 10mlof ol $of-g A2elA et HAol W[} FHGAA 587 FF
@3 A4-g oz acetone F ether 2 A § ¥ T3 N,N-dimethylformamide o &40}
2 AAH R

W44, yield 61%. m.p. 183~4. Anal. Caled. for Cp;H;eN(O;S;: N, 17.82%; Found: N.
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1-(-Methyl-2-benzothiazolyl)~3-(p-ethoxyphenyl)~2-thiourea (V) : 2-amino~6-methyl-
benz-othiazole 0.82g(0. 005M) 2} p-ethoxyphenylisothiocyanate 0. 89g (0. 005M) & acetone 10m!l
of %0 sealed tube o] Yo} S=&4of A 527 24k 449 A& o FYF acetone 3
cther 2 4 %8}z &3} N,N-dimethylformamide o] Eg-4o4 32 MA@t FAAFAH.

yield 47%. m.p. 195~6° (dec). Anal. Calcd for C,7H11N3% N, 12.24%; Found: N,
12.00%.

1,1,-Ethylene-3. 3'-bis (p-ethoxyphenyl)-2. 2’-dithiourea(VIII): p-ethoxyphenylisoth-
iocyanate 2.7g (0.015M)§ acetone 10mlof o] oj7|o] ethylenediamine 0.45g(0. 075M)
& acetone 10ml o} Sol-g-of g 4 Lof A §ur44 et 449 W42 o 3% F methanol
2 AAA.

W2 A, yield 97% m.p. ‘198, 5~9 Anal. Calcd for c,,,H,.szs, N, 13.39%; Fownd:
N,13.00%

—Sahcyloyl—3—-(p—-ethoxyphenyl-z——thxourea(IX) O-salicylamide 1.37g (0.01MD=} p~
ethox-yphenylisothiocyanate 1.79g (0.01M)& acetone 15mle] %o} sealed tubeo] W 4
HFAA 50417t R acetone & 1/24 A 3] 44W A& ARG F ether 2 4
3}l methanol & a2 ¥}, ‘

Y3 A, yield 33%. m.p. 168~9. Anal. Caled. for CmeN,Q,S N, 8.86%; Found:IN;
8.68%

1-(2-Carboxyphenyl)-2~(p-ethoxyphenyl)-2-thioure(X) : 0-aminobenzoic acid 1. 37g(0. 0t
M) s} p-ethoxyphenylisothiocyanate 1.79g (0.01M)§ acetone 10ml o] *-o§ sealed tubeof 4
2 &AM 1A 3 449 A€ o F{E acetone # ether 2 Mz F3 NN~
di-methylformamide 8] Z¢4s] 2 =4 % g1},

WA, yield 35%. m.p. 337~8° (dec). Anal. Caled. for C,H,N,0:S: N, 8.86%;
Found: N, 8.44%

1-(6-Methyl-2-benzothiazolthyl)-3-(1-naphthyl)-2-thiourea(XI) : 2-amino-6-methyl-
benzo-thi-azole 1.64 g (0. 01M) 3+ a-naphthylisothiocyanate 1,85g (0.01M)-& acetone 10mlof
5] sealed tubeo] Y3 F4FAA 347 gt YA AW E AR acetone 34
ether 2 A48z &3 N,N-dimethylformamide o] E ¢4 2 AAA.

WA, yield. 63% m.p. 200~1°. Anal. Calcd. for CioHsN3S;: N, 12.03%; Found:
N, 12.22%

1.1/-Ethylene-3. 3’-bis (1-naphthyl)-2. 2/-dithiourea(XII): a-naphthylisothiocvanate 1.
85g(0. 01M) @ benzene 80ml off 0] 3 & 7} o] 4 2] 4 ethylenediamine Q. 3g(0.005M) & 31y
<4 b8 £, Y4 = A& acetone 7 ether 2 A A8 F7 N,N-dimethylformamide 9]
L2l 2 AR

WA A4HA . yield 94%. m.p. 171~2° (dec) Anal. Calcd. for Co HpNS,: N, 13.02%;Fo
und: N, 12.92%

'1~(6-Methyl~2-benzothiazolyl) -3=cyclohexyl-2-thiourea(XII): cyclohexylisothiocyanate 1.4
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18(0.01M) 3} 2-amino-6-methylbenzothiazole 1.64g (0.01M)§ acetone 10ml of o] iz sealed

tube of Y3 FHFoAA 3741 St Y42 AWk acetone 3} ether 2 M AHFH=Z
ethanol 2 A& #.

W§ 4 3. yield 23%. m.p. 218~9° (dec). Anal. Calcd. for C,sH,;4N,S;: N, 13.77%; Found:
N, 13.58%

1- Isomcotmyl-4-cyclohexyl~3—thxoueﬂlmrbiki&()CIII) cyclohexylisothiocyanate 1.41g
(0.01 M) 3} Isonicotinyl hydrazine 1.35g(0.01M)§ methylethylketone 20ml o] o]z sealed
tube o] @z FEFTAA 2412 3¥ch. YA 34§ dethylethylketone 3}  ether = 4
A3}z ethanol 2 A A A 3},

YA A, yield 58%. m.p. 205~6° (dec). Anal. Caled. for C,3H,N,0S: N, 5.07% ;Found:
N, 5.32%

1-(6-Bromo-2-benzothiazolyl)-3-phenyl-2-thiourea(XV) : 2-amino-6-bromobenzothiazole
2.2 9g(0.01M) 3} phenylisothiocyanate 1.35g (0.01M)+§ acetone 50ml of o] sealed tube of 3

Table. Il
1 o

' Solvent. ' En Cp) I Appearance. I Zl;lze;d. ! Formula. I %l)(uﬁd

] DMF+H,0 196~7. (dec) yellowish powder 85 CaoH1sN:02S: 5.98  5.98
1 " 222~3. (dec) " 48 CaeH1uN,O:S, 14.48 14.52

| | " 235~6. (dec) ” 58 CaHaoNoSy 16.15  15.60
N " 225~6.(dec)  white powder 59 - CisHisNoSe 14.74 14.81
v " 360> " 67  CuHupNOS  12.02  11.93
v " 183~4. " 61 CzH1aN(O:S: 17.82 18.28
Vi Y 195~6. (dec) yellowish needle crystal 47 CHiN,0S, 12.24 12.00
' | Methanol 198.5~9. white powder 97 C2oHigN (OS2 13.39 13.00
X 1" 168~9. " 33 CiaHaN:OsS 8.86 8.68
X DMF+H, O  337~8.(dec) " 35 Ci1sHisN2OsS 8.86 8.44
I " 200~1. " 63 CioHs NSy 12.03 12.22
b " 171~2.(dec)  white needle crystal. 94 CoHipN Syt 13.02  12.92
XM Ethanol 218~9. (dec)  white powder. 23 CisHyN3Ss® 13.77  13.58
IV K 205~6. (dec) " 58 CisH1sN,OS 807 s5.32
XY DMF+H,0  198~9, yellowish powder 67  CyuH,NsSBr  11.53  11.78
I1  DMF+Ethanol 319~20 white powder 65 CuHuN,O,S 10.29 10.30
i H:.0 197~8. " 74 CsH1oN:O:S 7.2 16.7

2 FE5AA 1617 &8t 4= A& acetone 3} ether 2.4 4] 81 = Bz} N,N-dime-
thylformamide o} &&4-f = A AR ¥
F43A. yield 67%. m.p. 198~9. Anal. Caled. for C,H,(N:S:Br: N,11.53%. Found: N,

11.78%.

1-(2-Carboxypheayl)-3-phenyl-2-thiourea(XVI): 0~aminobenzoic acid 1.37g (0.01M) =}
phenylisothiocyanate 1.35¢ (0.01M)4 acetone 10mlo] %o sealed tubeo] Wz <834
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1A1ZE db3-3eh s AR o FPF ether 2 44 3} ethanol 3 N,N-dimethylformam-~
des) TH§NE AAA B,

WY A, yield 65%. m.p. 319~20° Anal. Caled. for CiH;, N,0,S:N, 10.29% Found:
N. 10.30%

2-Thioureido-butyric acid(XVII): a-bromobutyric acid 14g(0.083M) =} thiourea 12g(0. 166
#D& acetone 100ml o] o]z 4434 147 BFHe. Y49 AA-g Fof Fo] =z NaH
S0s 2 A 44" A FAA AAY§.

HAAHA. vield 74%. m.p. 197-8°. Anal Caled. for CsH,(N,0,S: N, 17.2%; Found: N,
16.7%

oG 178 (LAY HE mp., AAAH LN, 44, yield. formula, TEHHS& el
# Table 12 7},

I. AR 17, ®
a) WA

Mycobacterium tuberculosis Hy;Rv
b) B

Léwenstein medium

Table III. Antitubercular Activity of Synthesized Compounds against M. tuberculosis Hz; RYV.

comp.No. > /= 1 | 10 | 100 L 1000

I +|++ % # +

1 f# 1t i #

1 # # i #

v # H# H H#

1) H ﬁﬂ H +

/! H H H# )
Vi H# e HH H

) | i # H# +
X # i + O

X t # # "

1 i f# H 1
X 1 e # Hh

)i | +H+ # Ht e
v H + O @
v W ﬂﬂ #t H
X" # H Ht #
m # HH H +
INAH o) 0 e o

## : Full growth Q : No growth
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e) HERal4 ,

Table 19 17 % 3¢E& 9 Isonicotinylhydrazine & 1pg/mi, 10pg/ml, 100pg/ml, 1000pg

/ml 55 5489,
d) =%

Table I9] 17 % 2}¢+8 9 Isonicotinyl hydrazine & 2tz 84 8te] ml %} 1pg, 10pg, 100
£8, 1000ug o] 485 £ % gl& Léwenstein medium of Mycobacterium tuberculosis HyRv & A
F8te] 37°Col A 60 A7k w3 oF.

e) A
Table III 2} 2},

I. RSN
a) Hp
Table [o] A9l 17% {L&Y. ol § RE§ Dimethylsulfoxide(DMSO)9} 412} A d<4=(1:
3ol ek, sty 0.5ml Fof ZAE 2mgo] {HS £E 3o}
b) #%
CMW % A7 Mouse (2. #E 208 A F)E 2183}

TablelV Survival Duration of transplanted mice caused by the Administration of
Synthesized Comp.

comp. No'\\\Tumors Ehilich Sarcoma
[ + #
1 H# #
I + H#
N +# +
) + 4 -
| H H#
Vi # +
[’ | H+ #
X H# +
X # H#H#
X H# H#
)¢ + H
b | + W
v +# W
Xv ~+ +
b4\ # ST
Vi + # o
Control H 4+

+:1~10 day  # :11~15 days i : 16~20 days  f421~25 days
Hiit : 26~30 days  Ht4 : more than thirty days
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o) HE¥ _
Ascitic Ehrlich Carcinoma (Ehrlich). Ascitic Sarcoma 180 (8-180).

d) ki Eke) £ .
Ehrlich, S~180 3¢ Zz+ A 24 108 @ ((Hemocytometer 2 #H#(¥ ==, 1 EBHEK

#1 0.1mlof )& el o) 4F F, 7~9 Bulel @AY
€) BUKEE#Y HY BEEHR
Ehrlich, S5-180 5% Z7h MiEsiel ol Al¢ ¥ 24 A12-48 BRK 2mg# & 1A 18 44 7
AR BEAcl FA3ted EAMRE Bsdc. (—8 &/ 5T, K 100D
D BOKY: @l HY PHRO 2 _
AFERCT SRR 2WAA & B AR M.
8) R
Table IV o} T4} 2t}

V. RiER

(a) B
Staphylococcus aureus
E. Coli

b) Kb
Beef ex 5g, Peptone 5g, 4d 10g, 5% 1000m! & Yol m#asf A o =&5 pH 6.8

2 22 Agge 10ml4 F]121A 121°604 204y d-Fee}.
(0) e 24
m.p.40° £ L8] +4-% phenol & A HF &3] 5.0% FE4U & wtED A S 3o Lo
BER, Faoid AFFRTE AGY 4N § S5 &4,
Table o) “pebd 178 LAWPAAN IMLEHE 5.0w/v% Y4 w1Ex olziy
A9 g A FFFTE et
(d) frA2x
20+5°
(e) fEAAWFI=t B REmRng
2.54, 54, 104, 15422 #3d. A% FAL 1522 iy,
) BHA 4TH
S 0.6mm, WA 4mm.
() Hyamsng
37° 48 4%
(bh) BBk
9 M{tAY} phenols] & M HA§ FAYAol LS| 10m/ & 7}z 20° 8 2o
YET. AUHE Folx WEech AHEM NSY 1ml § H—IE8 Yol Bl Bl
A GA 249EA i Wz ¢ A
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Al ke &5 1527 Age W FoER AdTe] s go] HAK Iml F
ded 2 oF £AHE 8l 24 1522 #ne A¥de ¢ o
F—Ald Dol HEE 3L 75 4346 2550 Had AF 4FHZ E—VEA AEH
22 FH 19TEE Atz vofge Yol 2o oj4dd. & o] (52 PFALE A2, A
3EM Ad®oz F8 1YFHYE Yoo F7c). A B 2.5 50 Evd A—3t
Al 5.10.15 ikl sfoF-g Al ¥ et
(i) phenol coefficients o] #] 4y
TEREEH 5 Fol A Bel Aldstal %z 10AFAY S o 243 dsle 9f LAy
A Y o 255 £ 22 RS Jebi & phenol of Hojg Wt v & A5 A
T2 Ftet
() #*
phenol coefficients 2 FRE HigfEA-2 Tablel 1 9 3}c}.

Table. Phenol Coefficients
cogxp._N_o._»ii‘iicroorgmm 1: Sta. aureus ‘ E. coli
[ 18.8 n
I 2.5 7
Y 5 7
i 7.5 57
K 5 14
A 31.5 7
W 31.5 1
m 2.5 4.3
m 13.7 30
% ¥

1. Table Iof vtelrd 178 (LB FyEel=] vih3] E4dol =2 Arylisothiocyanate &
A &A@l A Hugershof wh-gof oisj4 &mstoior] sealed tubeo] WA oz 804IZH
reflux 2| H = db-3-313] gt =2 sealed tubeo] Yol MEETAA &3t .

2. Bk % (Ehrich, S-180)2 %Rl Aol4 BT Mouse o] BIKEL 7~9 Hel
&0 cells/ml, ascites)o] . 13~1580¢] A&B4re] muse 7} FFr- 3h o},

3. Isonicotinylhydrazine, monoethanolomine o] -£-& thiourea 2|5 fL&Wol HALKIEA
& dei .

4. o-carboxyaniline o] £ & thiourea A 5-{k& Yyl Eahrlich. S-180 o] i3] #3%l Antitumor
action ¢ el 9 ©n monoethanolamine o] £ thiourea A| 59 (L&Y = Ehrlich, S-180 o
5] % Antitumor action-& }E}u] g},

5. Isonicotilnyhydrazine o] -£-& thiourea A} 5 {b&#po] Sta. aureus, E. colio] o3 s
HEERE Jeti sl er monoethanolamine o] £ thiourea 2] ¥ {LAWE E. coli =4
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6. Monoethanolamine o) {-£& thiourea 3| 5 {LEWL HEIEA, HAKEIER, FUEHIER
& “epd gl 2, Isonicotinylhydrazine o] §-& thiourea A-§ {L&YL HEEA, HARE
fed€ Jebigles, Salicylamide 7} §-& thiourea 2| ¥ {L&%ol FIAREIER, HEBE
B& deld g,

1. I-Isunicotinyl-4~ cyclohexyl-3- thiosemicarbazide &= Mycobacterium tuberculosis HjRv
of daf4 100pg/mliofiA AAH EHEA EHE el en 1,1-(p-Phenylene)-3,3'-
bis (2-hydroxyethyl)-2, 2’-dithiourea & 1-Salicyloyl-3- (p-ethoxyphenyl)-2-thiourea’s 1000
pg/mlol 4 (¢ EHE A4 fEBL el 2™ 1,1-(p-Phenylene)-4, 4’ -bis(isonicot-
inyl)-2, 2’~ dithiosemicarbazide ¥ 1, 1’-(p-Phenylene)-3, 3/-bis(2-carboxyphenyl)-2, 2/~ dith-
iourea @ 1, 1’~Ethylene-3, 3’-bis(p-ethoxyphenyl) -2, 2-dithiourea @ 2-Thioureido-butyric
acid . 1000ug/ml AN BBH oA FERL ehh s ek,

2. 1,1'-(p-Phenylene)-3, 3’-bis (2-carboxy phenyl)-2, 2/~dithiourea &= Ehrlich 8} S-180 ¢f
#e A #mE Antitumor action € b9 0w} 1-(2-Carboxyphenyl)-3- (p-ethoxyphenyl)-2-
thiourea & S-180 o} #shA ¥ Antitumor action & “}ejul gl ony 1-Salicyloyl-3-(p—-ethoxy
phenyl) -2-thiourea @ 1,1’-(p-Phenylene) -3,3’-bis(2-hydroxyethyl) -2, 2/~dithiourea = Ehr-
lich o] ##)A4 Antitumor action g “}e}u ¢l <},

3. 1,1’~(p~Phenylene)~4, 4’-bis (isonicotinyl) ~2, 2’~dithiosemicarbazide & 1-isonicotinyl-4~
cyclohexyl-3-thiosemicarbazide 3= Sta. aureus &} E. coli o] &84 &% REEfeme vy g
o [-(6-Methyl-2-benzothiazolyl) -3~(1-naphthyl)-2-thiourea 3= Sta. aureus o] 2fs]A %
3k RifeA- vhebdl gl o] 1, 17-(p-Phenylene)-3, 3/-bis (2-hydroxyethyl)-2, 2/—dithiourea
9l 2-Thioureido-butyric acid &= E. colio] #alA %% BWEEHSS el g

oz X HRE RTUA Aol HABBERE 4T A-SKBRE DRBES M
I £ @RS EHE A3t 54 ATKBR EBAR K FR ML o BB
Yz F4A AETRBER ERAB E(LB ¥E T XF B, 58 =94F4A ATKRER
ERAR RHRER I X kih, BLCEHSTAA ZAE =2 violdh
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