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Yun Sung Chough and Won Ho Kim: Synthetic Studies on Chemothe-
rapeutic Agents. III. Synthesis and Antimicrobial Activity of Some
Thiosemicarbazone Derivatives.

Seventeen novel compounds of thiosemicarbazone derivatives were
synthesized and evaluated for their in vitro antitubercular activity
against Mycobacterium tuberculosis HyRv and antibacterial activity
against Staphylococcus aureus, Escherichia coli. It was found that
4-{a-naphthyl)-1-(2-furfuraldehyde)~3-thiosemicarbazone was active
at 0.0lpg/ml and 1, 1'-(p-phenylene)-4, 4’-bis(phenyl) -2, 2'-
dithiosemicarbazide, at0.01xg/m! against E. Coli, respectively.

1946 Domagk# ] p-acetylaminobenzaldehyde thiosemicarbazoned] #f &4tk 15!N¢
g0 BmEHGLT®, L % K& aldehydes} ketone?] thiosemicarbazone 35i#gs zo)
b4 AR BES 9o Jouin ¥ Buu#%g thiosemicarbazone H7Y Mycobacterium tuber
culosisofl %3t HFEERE Jebdvtz @453 wk gla, Carl®, Liebermeister? %o
thiosemicarbazone {L&#Eo] MER I3 2ol 8 2 71el &M chelated: ®WH 4
ol7] o Foff antimicrobial activity® veblictzm #4sle] oo, Brochman 3 Thomson
1o formylpyridine FHiMhol A wiul m-formylpyridine whol #E [} 2-& chelate
t#ag Aot AA Y.

Johnson'V, Gausman'®%-& thiosemicarbazides} thiosemicarbazone HMIAEo] =G
fungid] Hetd A E 2 REE dAANGT #4519 o, Benns$L aliphatic aldehyde
thiosemicarbazone#BiE I So) 4§38 Aspergillus niger 9% Chaetomium globosumel] ¥i35}ed
antifungal activitys} 9l &8 #4E3lgd 2, = % Manowity%!9¢] grampositive bacteriasi)
$43ked EUHERS] &% #isskgd.
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Foye!®’ 2} Bernhein, Cymerman-Craig'® ™" g Bénicke!® % i £t {L &Pl isonico-
tiny! hydrazide, p-aminosalicylic acid % streptomycin %2l Hu B e BEY ol &
{tate] A& chelateftfEst o] 43 MK A& AL @&, Fusty {LE
AU E, PSS9 chelateftEshe] HMBES FEES A4, Taylor %
£ 2-keto-3-ethoxybutyraldehyde bis(thiosemicarbazone)>] &R & & gAchelate (L&
#y¢ R &g X-ray diffraction method] €} A 3 Zo3 59 c}.
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Giessen??, Petering?®~* #.2 & W3} chelated £ A it thioszmicarbazone FEHAY &
kstoxal bis-(thiosemicarbazone) ¥ . FE XS 5] A &R chalute 5 B & HEEES
VA cobm B%58 o9, Brockman®, French®, Sartorelli?”, Azrawal® #£& hetero-
cyclic aldehyde thiosemicarbizone FHEX B/ L HEE>] A& HWETIA 52 A NF-N*S*
tridendate ligand system>] carcinostatic potency 3 2= £ EREHN 4L A As4 ).

Popp?®’, Daliwala®® 3 Hodnett3® % & Schiff bas22] C=N groupd] &% HEHAK
A 2ed AAsga '

i 2 BEE Aetd, K WREEEL chelatefkfesl HEHE L HimE A
7k WA BIEE EESA, chelate B Kol wWhESH A Schiff based HER A &F
& 4 9l & thiosemicarbazone YW 178 S 4 KslA o, o] &4 Hetd Dubos madium
ol /1 Mycobacterium tuberculosis Hy, Ry %3t in vitro 5, E AR Staphylococcus aureus
9 Escherichia coli] ¥ HW REE MTsd 2 &RE dgAd oo &k &
o] cf. ’ '

REFE U BR

AME A——0.1M2] R-NH,j CS, 8ml2} NH,OH 20m/5 EtOH &} & <}&3514 30°C-
oldlell A 2 A7k Tk ksl F9l AAe] 44Tk (R-NH-CS,-NH,). o7« 0.1M
9] CICH,COONa§ H,0 40mid ¥ r}5}z(R-NH-CS,CH,COONa), 50% hydrazine-
hydrate 10miE 7}t & 48 A A 3087 723t A3 J4g oo whA 3}y
AYE A2 g BANA AA Pt

4-substituted thioszmicarbazone 0.01M-¢ 100mi3 H,0.4 -} &&stxz 0.01MY = F-



December, 1971 xNet 95

aldehyde§ EtOHs| %o 7FalF2z HAcAY #Hol4 #Fstd Fa 5~158nte] Ao
q&xlch o] & o 33le EtOHo A 4743 g},

B —).01M9] arylisothiocy anates} 0.01M2] phenylhydrazine$ benzenol] Ss{AlAH 4=
Sl 2R3 ol 314§ EtOH-H, 0 =& (CHy).CO-H,09 Egoidly ARH
ghet.

C——. 01M¢] thiosemicarbazid e® H,04| 7}4 £s3Fx 0.01M9] cyclohexylisothiocya-
nate® EtOH#| gaishd 71t F 48 4ol4 24407 2Fske] & 24§ DMF-H,09
EgEohell A AR 7t
o] 4 176§ (L& g mp, AAYEu], yield, TEFHESE ZAst Table][ s

7t
[ =4

Table I
R,;-NH-CS-NH-N=CH-R,

Met- Analysis
Ry R, hod TP Yield Formula Calcd. Found
e C H C H
I cyclohexyl 9-nitro-p henyl A® 227-229 92¢ CH;40:NS 54.90 5.88 54.87 5.74
I cyclohexyl p-amino pheny! A 198-199 91 CuHnNS  60.86 7.24 60.76 7.49
B p-ethoxyphenyl p-nitro phenyl A 209-211 84 CgH;NO;S 55.81 4.65 56.04 4.85
IV p-ethoxyphenyl p-amino p henyl A 270 86 C;sH;sNOS 61.14 5.73 60.78 5.65
V p-ethoxyphenyl p-dimethyl A 191-192 90 C;H;N,OS 63.16 6.43 63.71 6.61
amino phenyl
W1 p-ethoxyphenyl 2-chlorophenyl A 206-208 81 C,H;,,NOS 57.57 4.83 57.47 5.06
VI p-ethoxvphenyl 3-methoxy-4- A 187-188 87 C,HoN;O,S 59.13 5.51 59.64 5.92
hydroxy phenyl
VI a-naphthyl p-nitrophen yl A 218220 98 C,HNO,S 61.71 4.00 61.83 4.14
K a-naphthyl p-aminophen yl A 172-174 94 C;H, NS 67.50 5.00 68.04 4.66
X a-naphthyl p-dimeth ylamino A 191-194 95 CyHyNS 68.97 5.75 68.84 6.01
phenyl
XI a-naphthyl 2~-chloro phenyl A 200-202 94 C;H, CIN;S 63.62 4.12 63.18 4.19
XII a-naphthyl 2-hydroxy phenyl A 185-187 94 C,H;;N,OS 67.29 4.67 67.25 4.49
XIII a-unaphthyl furyl A 184-186 92 CgH3N;OS 65.08 4.41 65.43 4.82
XIV a-naphthyl 2-nitro~5-furyl A 233-235 97 CH;)N,O:S 56.47 3.53 56.95 3.56
XV cyclohexyl phenyl B 188-189 48° C;3H;sN,S 62.65 7.63 62.88 8.03
XVI p-(3-amino-1- phenyl B* 188-190 79¢ CyHyNS 58.82 4.90 58.63 5.45
thioureido)
XVIL 1-cyclohexyl?, -5-dithiourea C 194-196 377 CgH;¢N,S, 41.38 6.89 41.47 7.03

a, For the starting material RHNCSNH,, see J.Indian Chem. Soc. 39,628 (1962)
b, Recrystallized from EtOH,

¢, Recrystalized from EtOH-H,0

d, Recrystallized from (CH 3),CO-H,0.

e, 1 mole of p-phenylenediamine isothiocyanate and 2 moles of phenylhydrazine.
f, Recrystallized from DMF-H,0
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£ 1000ml2] 5 Fo F81A1A pHE 7.22
;gjop:, 121°C—15Lb Z71r s}sl A 15873 = Fehe] 4.5mid A gzel Egsid

Table IT— Antimicrobial Activity.

Sat. aureus E. coli M. yco. tuberculosis H;:Rv

Comp. ERTn)
0.0l 0.1 1 10 100 0.01 0.1 1 10 100 0.0l 0.1 1 10 (..
I + + + - + + + o+ - + +  + + -
I + + + o+ o+ + + + + o+ + o+  + + o+
il + + o+ o+ - + + + + - + o+ o+ + -
v + 4+ o+ + o+ + + + o+ - + + o+ +  +
v + o+ o+ + - + + o+ o+ - + + o+ - -
W + o+ + + = + + o+ + - + + 4+ + -
VI + + + + - + + + + - + + 4+ + -
VI + + o+ o+ o+ + + o+ + o+ + o+ o+ o+ o+
K + + + + - + + + + + + + + + -
X + + + + - + + + - - + + o+ + -
XI + + + + - + + + o+ - + + 4+ + -
XII + o+ o+ + o+ + o+ + o+ o+ + o+ o+ +  +
XHI + + + + o+ - - - - - + o+ 4+ + +
XIv + + + - - + o+ + o+ 4+ + + o+ + o+
XV + + + - - + + + - - + o+ o+ +  +
XVI + + + + o+ - - - = - + 4+ o+ +  +
XVII + 4+ + o+ o+ + + o+ + o+ +  + o+ +  +

Staphylococcus aureus 3 Escherichia coli T 0. 1m/4 2 &g g3, 71 Dehydrated
Dubos broth base 1.3g¢ 180m/2] #FF+4 &l A4 121°C—15Lb 37 o} 6peff 4] 154*—7}
H T A7 F50°~55°CE W 241 A horse serum-g 20m! E 3ty 4.5mi¥ 4| 3 o]

3k Mycobacterium tuberculosis Hy,Ry T8 0.1mi+« £%g cb-2, table [ofl 4 a7 gt %ﬂ
%% 77} polyethylene glycol#1004] &34 A ml 1000#g, 1C0¢g, 10xg, lxg % 0. lpg
o] ZYEHEZ 4 Fo 0.5m/ 4 ERET H—NABEW Yok Sta. aureus 3
E.coliv 3T°CAlA 24~4841 7k Tk kgt T A A DoAY Eeh 34 S35 wusld
oo, M. tuberculosis®] 73 9ol& 37°CAA 3FY7: sleksid g FEL 3 4 o HE w =
4 smastgdch FAs] W FUYY) W eRAn Logk sbsked of 24 Pk o
= 2 Aste table [ o 2o,

L |
LREER oty E4 1789 # thiosemcarbazidesE &3 #Higeld on ol 2] Sia

aures 3l ECOZ!”] ““ﬁ_ ¥ AR EE © Mycobacterium tuberculosis Hy,Re2] $5F H A
n: A% A’t%" ﬁ%é}'ﬁ‘%‘
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0.01xg 552 4-(a-naphthyl)-1-(2-furfuraldehyde)-3-thiosemicarbazone @ 0.0lx8 ¥
£2] 1, 1’-(p-phenylene)-4, 4'-bis(phenyl)-2, 2’-dithiose micarbazidex= #&#& E.coli ¢l w3
o AT WEERE Vel $

Fo2 AWRE BT AJA AW RES st F4A AEAER BHAR RAERBLE 215
Wt AAE kddd BA=ES, BRSO S B E S FA ALKER AFFEH A
= W+, Aug K4dd A4z, ARE E4FAA ASKER FEAZ 47 @2 2T H
HHERE Ak QA% HEE =

b4 | 3
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