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Yun Sung Chough and Koang Ho Ko: Synthetic Studies on Chemothe-
rapeutic Agents. II. Synthesis and Antibacterial and Antitubercular
Activity of N,N’-Disubstituted Thiourea Derivatives.

Fourteen novel N,N’-disubstituted thiourea derivatives were
synthesized by Hugershof reaction. Antitubercular activities of ten
compounds against Mycobacterium tuberculosis HuRy were tested
and was found that I-cyclohexyl-3-(4-benzenesulfonepiperidide)-
2-thioureas was considerably active at 1mg/m!/ and 1-a-naphthyl-
3-(4-benzenesulfonepiperidide)-2-thiourea was slightly active at
1mg/ml. Antibacterial activity of the newly synthesized compounds
against E.coli, Sta. aureus and Streptococcus hemolyticus were also
tested. 1-cyclohexyl-3-(4-benzenesulfonepiperidide)-2-thiourea was
makedly active against E. coli, Sta. aureus and Streptococcus
hemolyticus: Phenol coefficients against E. coli, Sta. aureus and
Streptococcus hemolyticus were 30,17.5 and 21.3, respectively.
1.1’ -p-phenylene-3, 3'bis (N - (2-thiazolyl)-sulfamyliphenyl]-2, 2'-
dithiourea and 1-a-naphthyl- 3 - (4-benzenesulfonepiperidide)-2-
thiourea were considerably active against E.coli: phenol coefficients,
18.8 and 37.5 respectively. 1-(4-ethoxyphenyl)-3-(4-sulfamylphe-
nyl)-2-thiourea was active against Streptococcus hemolyticus: phenol
coefficients, 22.5. 1-a-naphthyl-3-(4-sulfamylphenyl)-2-thiourea,
1—ﬁ~naphthyl—3—[4-N-(2—thiazolyl)-sulfamy1phenyl]—z—f.hioutea and
{-a-naphthyl-3-(4-benzenesulfonepiperidide)-2-thiourea were active
against Sta. aureus: phenol coefficients, 17.5, 20.0 and 18. 8 respec-
tively.

19584 Doub % Vo] phenylthiourea $£¥M# : N,-p-acetylthiourea, N,-}-aminophenyl-Nz-
-methylthiourea %2] (£ &#0] in vitro3 invivool A antituberculary antibacterial activity
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+ Yl & v mElg el. Wiles %22 benezensulfonepiperidide group2- 4#3= thiourea
FE% ; 1-methyl-3-(4-benzenesulfonepiperidide)- 2-thiourea, 1-phenyl-3- (4-benzensulfone
piperidide)-2-thiourea®$2] (L&) in vivod| 4 Chaetomium globosum3 Aspergillus nigers)
$atd #F5 AAEAE debd & $iE P oo, Sijpestein £ p-phenylenediisothiocyanate
7} fungicidal action & b} & #i&E 8w, Huebner®, Mayer®, Buu-Hoi“’, Youman™"
Quyen® F Al 2 &4 thiocarbanilide & : N,N’-bis(p-ethoxyphenyl)-thiourea, N,N’-bis
(p-batnoxyphenyl)-thiourea, N,N’~bis(p-buthylphenyl)-thiourea %2] (L& #2] in vivo of] |
antitubercular, antileprotic 3l antibacterial activity & vieblo] ##% =313z, Cuong®,
Glassar 1 %<& halogenated thiocarbanilide 3% % & ; N-a-naphthyl-N’-(3-chloro-{-mathoxy
phenyl)-thiourea, 2-bromo-5-msthoxy-4-ethoxythiozarbanilide, 3, 5-dichloro-4’-fuoro thio
carbanilide’%2] {L&# 3 heterocyclic thiourea ZE# M ; N-phenyl-N’-(2-pyridyl)-thiourea,
N-(a-naphthyl)-N’-(2-pyridyl)-thiourea 2] {L & #y2] antitubercular® antibacterial activicy
7 3% #%¢ct. Wilkinson, Shephed %-& dextro-2, 2'-(ethylenediimino)-di-1-butanol»|
—B&#9l PLAKSEEEY streptomycin, isonicotinyl hydrazided p-aminosalicylic acid b=
MipE-S 7ol AFSEZE & A ¢ antitubercular actions] ]88 #MEPom o)al ] Po/tlix
ER @2 ol & {L& W chelate (KL A 43 9l+. Foye, Bzrnhsim, Cymerman
Craig, Rubbo, Bonicke % & i EZBE (L& w3 israicotinygl hydrazide, p-amindsalicyli
acid 3l streptomycin %2 Fikix 1FA BE2 o] & (LAW>] A& chelate {Ligs =i d
AxAgol & A4+

rz]-a]-/;] & 78 &= benzenssulfonspiparidids geoud, salfanslpazayl groay, p-phzaylen
diamine %& &3t chelate{t7} "[gERE thiourea 4| 52| # (LAY 14EL HEst o
=, o529 Mycobacterium tuberculosis Hs,Ryol| #{8} in vitro AR KBl Staphylococo
ceus aureus, Lscherichia coli 3 Streptococcusy] 3+ B ABS HEffsld o & R ol
vitro phenol coeflicient & &3} nlo|cf.

RE Ak X BR

ffX, 1-p-Phenylene-3, 3’-bis(4-benzenesulfonepiperidide)-2, 2’-dithiourea( [ ) —4
Aminobenzenesulfonepiperidide 1.2g(0. 005M) 3} p-phanylene diisothiocyanate 0. 48g(0. -
025M)-& Ac,CO 15mlA] 5§ sealed tubes] B 8ol A 124] 7 W24 711 A 4 4,
d3tF AdE Me,COst Et,O 2 4z, H,O-DMF & E£¢golo]4 AAY. 34 A
0.5g o -&.

Lizkel 138 (LEWE A FUX Hkoz #EAH Me,CO == MEKS K5z
A8k 2749 isothiocyanated] o & 7}A] aromatic amines& k-3AA 4GS} o
= Soxhlet extractor§ A}-28}g] o= extractors] flaskl] & ubg-gollol] o] oy 2k (0. 005
M)9} 2 isothiocyanateg W 1 filter paper amines& Y- F m4dA BFAAH A4
Ad< 93, Me,COsl MEK 2 4 v EisRst ot

ol 4 14 {L&¥A HE mp., AAYFol, yield, TLEFHE & EA5A Table
3 ZEcoh.
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Table I—N, N’-disubstituted thiourea derivatives.

S

1t -
NH .-c—NH—<o>—so,NHR

R Solvent ﬁf:ew prt goeli'?;t Yield Formula _f&n&lysis N’(%‘)*
Chrs) (%] 277 ol Caicd.  Found
| piperidyl Me,CO 12 248—9 DMF-H,0 30 CypHuN:0,S, 12.50 13.02
i H ' NEK 5 217—9 DMF-H,0 56 CpHpNeO,S, 15.67  15.27
i 2-thiazolyl Me,CO 10 210—2 DMF-H,0 77 C,;HuNgO,S, 11.97 12.22
I 2-pyrimidyl MEK 5 267—8 DMF-H,0 23 CyHpN0,S, 20.23  20.63
yoo 2 GometwD- MER 3 2069 DMF-HO 80 CiHuNiO,S, 18.70  18.51
S
R'—NH—( —NH—{ 0 SO, NHR”
R’ R” Solvent 5?:5‘ m.p.* Yield Formula é—%
VI i naphthyl 2-pyrimidyl MEK 6 272—4° 46 CyH7N:0,S: 15.84 16.22-
VI «-naphthyl  piperidyl Me,CO 11 268-—71° 57 C2oH23N30,S, 9.88 9.72
VIl S5-naphthyl  piperidyl Me,CO 14 142—3° 24 C,.H23N,0,S, 9.88 10.13-
X phenyl piperidyl  Me.CO 12 277—9° 52 C,HxN,0,8,  12.39 12.31
X 1-EtOCg¢H, H MEK 9 184—6* 85 CisH N;0,5; 11.97 11.43-
X[ g-naphthyl H MEK 6 143—5° 40  CpHENOS, 1177  11.72
XIl 3-naphthyl 2-thiazolyl Me.CO 4  227—9° 59 CyoH ;sN,O,Ss 12.73 12.61
XIHT a-uaphthyl H Me,CO 11 180—2° 67  CyHNO .77 11.35
XIV a-naphthyl 2-thiazolyl _ Me,CO 8 175—8° 36 CooH 6N, 0:S; 12.73 13. 10~

. P4 R;Erystalized from a, DMF-H,0; b, DMF-EOH; ¢, H,0.

HAEE RB—5 484% 108 9 isonicotiny! hydrazine$ zZ+7 3 43t mit 1pg, 10
rg, 100pg % 1CCorge] SHE =5 ul€ Ogawa mediumeoll Mycobacterium tuberculosis

HoRv & HEfgske] 37°CAl4 2042k wioFgr A st Table I o} 7Eed.
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Table II—Activity against M. tuberculosis.

Comp. No. 1 10 100 1000 ax
I ++++ +4+++ ++++ +4 + 4
I ++++ ++++ ++++ ++ ++
L { +4+++ ++++ ++++ ++ +
v ++++ ++++ ++++ +++
i + -4+ ++++ ++++ ++
v ++++ ++++ ++++ ++ 44
Vi ++++ ++++ ++++ ++4++
ki | ++++ ++++ ++++ ++++
X ++++ ++++ -
X ++++ ++++ ++++ ++++

INAH - - - -
Control ++++ ++++ ++++ +4+++
++++; full growth, —; no growth

MR — Beef extract 5g, pepton 5¢, A 10g, %+ U& ¥ 7td &4 A o3t
%t % pH6.8 2 FASII AR 10mig BF3lod 121°Coil A 2087 o Fihed A&
wkEL, m.p. 40°C o} A+9] 443 phenol & A-§38le] 5% 4fodg nlExm, Table[o] &
AR LEHT 9EE Al 5% dY & g-8o ol2de 49 AR L AF FFFE
stEch Boll Rl (bEHL T H8dl of Ty AAE FA &¥ w29 HO-DMF

(5:1) Eoid] ¥ mbgch.

&% {LA&%st phenol 8] & A AMH g FF Aol AF 10m/ & 75k 20°C 9
Letel] Y&ch. = Staphylococcus aureus, Escherichia coli, Streptococcus &) A&F ok
of ImlE A 1 Z§A @] Fodo] FHoll A oAl HAZNDA biel] SEla A A
gob. A1 Zg Aol FAE ¥R Y FH3 2.58, 53, 10F, 15E Fol Ty
4 2T BLHER AL A4 AgRes Yo 1HSHE AL}, phenol coefficient of A} 4}
W Mk odlgd on] 3 A3} Table HIsk e},

Table YII—Phenol coefficients.

Comp.No.  E.coli. ;,f,‘,,’:,’;,‘};,, s, CompNo. E.coli hf;r:f;tt?}us cors
1 3.8 7.6 7.6 ki 11.3 5.0 3.8
| 6.3 8.8 3.8 X 30.0 21.3 17.5
I 18.8 5.0 11.3 X 10.0 22.5 11.3
v 3.8 15.0 7.6 X1 7.5 5.0 3.8
v 5.0 11.3 7.6 Xn 8.8 16.3 20.0
bt 6.3 6.3 8.8 XI T 6.3 7.6 17.5
k' | 37.5 13.5 18.8 X 6.3 - 10.0 6.3
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Benzenesulfonepiperidide group & §#% thiouread] ¥ {L&%3% 4% F7A-| p-phenylene-
diamine group ¥ p-naphthylamine & ¥/ {L&WL HAKEIER de wd, 7FR
off cyclohexylamine % a-naphthylamine & ¥fa {L&WS FAMKIEAE vrebd 3ot

Benzenesulfonepiperidide group & %f4¢t thiourea A% {L&w = SFR=>
cyclohexylamine 3 a-naphthylamine € ¢#3r {L&HE E.coli, Streptococcus hemolyticu
W Staphylococcus aureus | of 8b+f Aot AEIEAS vebdl vk 5 F N4l p-phenylene
diamine ¥ B-naphthylamine & 43 {LAWE HEEAL Jebixl ¥3ko™  a-naph-
hylamineurea-§ ¥ 3 thiourea 2| ¥ (L& %% 4 F A N-(2-thiazolyl)-sulfamylphenyl group
¥ UHT LA%e] HEEAE JehiA 45 47 SFMe] sulfamylphenyl group & ¥
fit L&H-E Sta. aureusol] of st} HMIEMA-& el 3l L, A-naphthylamine-§ ¥#-8
thiourea A% {L&%HWF 4T/ N-(2-thiazolyl)-sulfamylphenyl group & <83 {L&%
o] Strepto. hemolyticus R Sta. aureusel] wjdle HFHEMEAE Vel dbd 4 F /4| sulfamyl-
pthenyl group & ¥+ {L&%L HEERE veblAl gk

p-phenylene diamine-§ ¥-f#§t thiourea §-%a| % 4 FRWo] N-(2-thiazolyl)-sulfamylphny]
group & IRt {LEHL EColic oisted HMERAE el ke, 5F Mol sulfamy]
phenyl, N-(2-pyrimidyl)-sulfamyl phenyl & zt& L& HEEM] gk

ol 4h2 BiRell 4 Baf FFE4 o 2 chelate {b7b /b3 1, 1'-p-phenylene-3, 3'bis-(4-N-(2-
thiazolyl)-sulfamyl phenyl]-2, 2’-dithiourea 7} $LBIfEA& vebll A& o] (L&Y chelate
{LfE=t ol AFg4de] ghA v = sulfonamide group xba)el] ¢ &+ 4/, = p-aminobenzoic
acid2} 2| competitive inhibitory action Sl 2§ Zo|etm A1 zsn, L 2o HKEER =.
* AREEAE Yebl & LaHdl A= oj & {La%Ee) #iEMNo2 ¥Rl thiourea T
A R kA T2A KETAA BHsHA velnd Aojetz 4 4=}

= ]

LB Hamwas 1489 # thiourea®k -FEal & &S o, o] ¥Y Mycobacte
rium tuberculosis Hy,Ry, Sta.aureus, Streptococcus hemolyticus 3L E. coli ¥ o3 #HA
A% ¥ RERRE BT

1-cyclohexyl-3-(4-benzenesulfonepiperdide)-2-thiourea = Mycobacterium tuberculosis H,,.
Ryol sfaf4 1mg./mliol4 =g HBEHFIAEHE Jebigl o= 1l-a-naphthyl-3-(47
benzenesulfonepiperidide)-2-thiourea’= 1mg./m! <4 k7o) EHEH oA EHE el
9t

1, 1’-p-phenylene-3, 3’-bis(4-N-(2-thiazolyl)-sulfamylphenyl]-2, 2’-dithiourea, 1-a-naphthyl--
3-(4-benzenesulfonepiperidide)-2-thiourea® 1-cyclohexyl-3-(4-benzenesulfonepiperidide)-2--
thiourea §& E.coli, ol sl#iA &3 WBHFAAEHE Jebdsl o=, 1-cyclohexyl-3-(4-

benzenesulfonepiperidide)-2-thiourea 3  1-(4-ethoxypheny!l)-3-(4-sulfamylphenyl)-2-thiourea..
58 Streptococcus hemolyticusol] Al WMBE A EAE Yeli R, l-a-naphthyl-3-(4-
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benzenesulfonepiperidide)-2-thiourea, 1-cyclohexyl-3-(4-benzenesulfonepiperidide-2-thiourea,
1-5-naphthy1-3-[4-N-(2-thiazolyl)-sulfamylphenyl]-Z-thiourea, 1-a-naphthyl-3-(4-sulfamylp-
henyl)-2-thiourea 5-& Staphylococcus aureus 9| ws) WIEHFMHIEAS ebl L=t

AWRE BAY A HABKRBE Tohd #54 BERR SRREE = SR £07, HiK
REe EoF4 AEUEA BADERS F Me &S, €A &4 & XY XL AEEES T
A BURBHR M ER ot SRERC BAHN F4 FOA Bk Y RYEREA —FA 3
Az
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