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Methylthiosemicarbazones and Thiocarbohydrazones

TRREE LBEREXc R 2y 953 2o

Synthesis of thiocarbohyrazones;

S
I NH,NH,+H,0
CSz“'BO%NHZN}IZZ) m_’NHzNI‘IC %g . NHZNHg ——"33*‘"—‘)
S S
I I
NIH,NHC NHNH, R(f\?gﬂ —RCH=NNHCNIINH,
an in an
S
, |
_RICHO _  peH—NNHCNHN=CHR’
Dioxane or DMF avy

Synthesis of 4-methyl thiosemicarbazones;
S

I
CS,+80% NH,NH,+KOH- ——————NH,NHCSK

in ice bath
S S

CH,I» I CHNH# I
in ice bathﬂNHleg(?CHB H,O bath NHZNI?ICVI\;HCHB

S

I
o ’Mﬁﬁ —RCH= NNIEI\(/%\B{CH

Monothiocarbohydrazones (III)2] & pg——Thiocarbohydrazideg {B EtOH(25%)¢] 9]
3 o]7]e] 8% aldehyde MeOH &4 & 7babel. BAWS Ml ERADH, Eld BEN
£ o Arle AAE 49 SHE FEES .

Dithiocarbohydrazones (IV)2| &p—II S B solvent(ffj : MeOH, dioxane, DMF
Yol o]z o}7]e] aldehyde MeOH $-A% 7tatet. EAHS Ml ERANE, I =5
FA7] o Aol BARR 23 L mEA A7 A4S 43 SNE AAAA G-

4-Methylthiosemicarbazone (VID 2| &5——25% MeOH &4 o] 4-methylthiosemicarba-

g Xolx o7]o] aldehyde® 3¢l MeOH &4 & =34 mngc. BE&HS B, &E
W ARDF ALolA WAzt A7 2AE HFE $HE AAA s e
kAW 56HS GRREtslom o] shelA 718 g biological action & ARz Y& EW
1
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Table I-Methylthiosemicarbazones and thiocarbohydrazones

&

T
et
w

activities.

that have antimicrobial and antitumor

Biological activity

No. Chemical name of compounds mp A B C D E
1pg/ 1pg/ 1pg/ 1pg/ 10pg/
ml ml ml m ml
1  2-Hydroxybenzaldehyde (1) 189-90 — -
2 4-Chlorobenzaldehyde (1) 201-3 —
3 3-Chlorobenzaldehyde (1) 200 -
4  2-Nitrobenzaldehyde [€D) 205 AN
5  4-Methylbenzaldehyde (1) 171-4 — —
6  3-Methylbenzaldehyde (1) 215-8 —
7 4-Methoxybenzaldehyde (1) 202-4 — -+
8  3-Methoxybenzaldehyde (1) 219-21 —
9  Isonicotinaldehyde 1) 211-2 —
10 Nicotinaldehyde o) 204-6 A
11 3,4-Dimethoxybenzaldehyde (1) 217-9 -
12 2-Hydroxy-1-naphthaldehyde (1) %,112@ —
13 Acetophenone e)) 183-6 —
14 4-Aminoacetophenone (1) 186-9 —
15 4-Dimethylaminobenzaldehyde (1) 190 — +
16 4-Hydroxy-3-methoxybenzaldehyde (1) 199-201 — —
17 3-Hydroxy-4m-ethoxybenzaldehyde (1D 187-9  — —
18  Furfural (1) 192-5 — :
19 2-Nitrobenzaldehyde (2) 182-5 +
20 4-Methylbenzaldehyde (2) 208-10 - +
21 3-Methylbenzaldehyde (2) 190-3 —
22 3-Methoxybenzaldehyde (2) 196-9 —
23 Isonicotinaldehyde (2) 214-6 —
24 1-Naphthylaldehyde (2) 213-15 -+
25  4-Hydroxy-3-methoxybenzaldehyde (2) 220 - +
26  4-Hydroxy-2-methoxybenzaldehyde (2) 204 -
27  3-Hydroxy-4-methoxynbezaldehyde (2) é(ligo —
28 1-(3-Hydroxy-4-methoxybenzaldehyde)-5 218-20 —
-(Alloxane)-5 (2)
29  1-Benzaldehyde-5-(alloxane-5) (2) 206-09 +
30  i-Furfural-5-(alloxane-5) (2) 214-17 +
31  1-(2-Hydroxybenzaldehyde)-5-(4 189-90 — —
-hydroxy-3-methoxybenzaldehyde)-(2)
32 1-(2-Hydroxybenzaldehyde)-5-furfural(2) 189-90 — —
33  1-Cinnamaldehyde-5-(2-hydroxybenzaldeh- 210-13 —
yde) (2)
34 1-Benzaldehyde-5-cinnamaldehyde (2) 192~5 — —
35  1-(4-Dimethylaninobemzaldehyde)-5-(4~ 155 —
hydroxy-3-methylbenzaldehyde (2) (dec)
36  3-Methylbenzaldehyde 4-(3) 134-6 — —
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37  2-Methylbenzaldehyde 4-(3) 168-71 — —

38  2-Hydroxybenzaldehyde 4-(3) 206-08 — —

39  4-Methoxybenzaldehyde 4-(3) 202-05 —

(1); Monothiocarbohydrazone (2); Dithiocarbohydrazone

(3); Methylthiosemicarbazone A; P. chrysogenum

B; St, Aureus ATCC 65389 C; E. Coli NIH] D; Mycobacterium tuberculosis Huz RV
E; Cytotoxicity against Hela Cell

— s no growth -+ ; inhibit A ; small growth

2,2'-Methylene Bis (3,4, 6-trichlorophenoxy acetic acid)2] Mannich Bases®

'AMetherne bis (3, 4, 6-trichlorophenoxy acetic acid)®} &% amine$-

ldehyde & 95% EtOHe] 7tg &A% C-HCl Imis fpstz @7Add S455F o
<+ 10%

SERIERS z;; A% BONHOA AA4 ek LRfkdA 422 92 17
NaOHe] &3)ste] ofstat % of o] d-HCIE Insted pH 6,022 e 4L 4
H,0O =+ DMF-H,Oz 21473 %-+}.

Hib ¥ 348 apkslg o] o] rho) A 713 8t biological actiong zHe= &4 Table 11
s 2,

Table II-Mannich Bases of 2,2’-methylene bis (3,4, 6-~trichlorophenoxy acetic acid)
that have antimicrobial activities.

B1010g1ca1 activity, 1pg/ml

No. Chemical name of compounds mp
A B C D E

1 (1)~p-(m-hydroxyphenylamine)~(2) 165-6 — — —
2 (1)-p-(m-hydroxy-p-carboxyphenylamino)-(2) %3123 - — -
3 (1)-p~(o-chlorophenylamino)-(2) 129-30 —

4 (1)-p-(p-methoxy-p-nitrophenylamino)-(2) 138-9 -

5  (1)-p-(p-methylphenylamino)-(2) 139-40 - —
6 (1)-p-(methylamino)-(2) 96-7 —

7  (1)-p~(N,N’-Dimethylamino)-(2) 2(‘3}33 —

8  (1)-p-(N,N’-Diethylamino)-(2) 189-90 —

9  (1)-g-(hydroxylamino)-(2) 162-3 —_ — —
10 (1)-p-(cyclohexylamino)-(2) 218-9 —_

11 (1D-p-Cmorpholino)-(2) 226-8 -

12 (1)-g-(p-sulfophenylamino)-(2) %‘éﬁ;g —

13 (1)-g-(4-sulfo-1-naphthylamino)-(2) 123-4 —

(1); 2,2’-Methylene bis [2-(3,4, -trichlorophenoxy)~ (2); propionic acid] A==Sta. aureus
B; B. Subtilis, C; E. floccosum, D; Asp. niger, E; Asp. Oryzae, —; No growth

N,N’-Disubstituted Thiourea Derivatives®:”

A3 Lo weEE 2R ¥E amineE-9} aromatic isothiocyanate (¢-NCS)Z -0 sealed
tubeo] oA Hugesshofut-g-ol o)A famstgict. 2 DMF-HOo 4 AAA sttt
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Bty 1S AiRslg on o] b 72 @ biological action & zte 33HE-E Table II
=t 2

Table III-N,N’-Disubstituted thiourea derivatives that have antimicrobial and

antitumor activities.

Bio'ogical activity

Antitumor
activity

A B C D E

No. Chemical name of compounds mp Phenol coefficient

1 1,1’-(p-phenylene)-4,4’-bis (isonicotinyl)-2, 2’ 196-7 18.8 71

dithiosemicarbazide (dec)

2 1,1’-(p-phenylene)-3, 3’-bis (2-pyridyl) 360> tEAAEE e
2, 2’~dithiourea

3  1-(2-carboxyphenyl)-2-(p-ethoxy phenyl)-2 337-8 A
-thiourea (dec)

4 1-Isonicotinyl-4-cyclohexyl 3-thiosemicarbazide %g?;? — 3.5 71

5 1-cyclohexyl-3-(4-benzenesulfonpiperidine) 277-9
2-thiourea .

6 1-a-naphthyl-3-(4-benzensulfonpiperidine)-2 268-271 37.5
-thiourea

A; Mpycobacterium tuberculosis HyRv IOO#g/ml 1, OOOpg/ml B; Sta. aureus C;E. coli
D; Ehrlich carcinoma E; Sarcoma 180, ++-++++; Survival over 30 days, -+ -+; Survival
for 26~30 days, +-+; Survival for 11~15 days, -+ +; control

N-(6-Substituted Benzothiazoyll) Acid Amides®

2-p-Aminobenzene sulfonamide)-6-sulfamylbenzothiazole2] &g — 2-amino-G-sulfa-

mylbenzothiazols} p-acetaminobenzene sulfonylchloride® pyridineo] Ab-2of A] mpulsle] §

il

A7)z s R AES, AR Yol o AEHe AAE d93z AHF 10%
methanolic NaOHe|| figle] 27A121% Yol Fof &5 = A& MeOHefl 2] 2144 &}
ek,
2-Benzamide-6-sulfamyl benzothiazole®] & g—2-Amino-6-sulfamylbenzothiazoleg
2ol 4] pyridineo] &2 A7)z F4 Ao A] benzoyl chlorided #3}3tc}. 60°2 7123
F 7ol FE58te] Yol o] A&ty A& EtOH oA A AA dhg] ot
LG ofES A5l od 72 & biological action® b {L4y#E Table IVe}: 7,

Thiosemicarbazone Derivatives®

R-NH,o| CS,9} NH,OHE EtOH-&=| FojlA 30°LAFellA] mubels Aol A7tk o
7)ol CICH,COONaZ Eo| %o s}tz (R-NHCS,CH,COONa), 50% hydrazine hydrate®
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Table IV-N-1(6-substituted benzothxazoyl) acid amides that have antimicrobial activities.

Biological activity

No. Chemical name of compounds mp A B C D
1pg/ Spg/ 25ps/ 25p8/ 2548/
mi ml ml ml ml

1 2-(p-Toluenesulfonamido)-6-sulfamylbenzothiazole  275-6 — — —

2 2-(8,5-Dinitrobenzamido)-6-sulfamylbenzothiazole — 275-6 +-+  — — — —

3 2-(3,5-Dinitrobenzamido)-6-nitrobenzothiazole (g(f)zd — —

4 2-(p-Toluenesulfonamido)-6-chlorobenzothiazole 278-9 — — —

A; Mycobacterium tuberculosis HaRyv.
B; Sta. aureus, C; p-Streptococcus, D; E. Coli zone of inhibition,
—(B,C,D); less than 5mm. —(A); No growth, -++; 4~5 colonies

ma G & koA Fheste] o k. AL S WA st FelA AAA sl
4-substituted thicsemicarbazoned H,Od] 7}y &3 stz Z+%E aldehyde®E EtOHo] o 7}
8 3 HAcAHA Tol A 24atal AAe] vk EtOHeA A A4 sbglct

Arylisothiocyanate9} phenylhydrazine -2 benzene o] %-o] 48 kol A 31F-3le] & A
£ EtOHW acetone-H,O o] Al A A 89l o},

Thiosemicarbazide® H,Q0] 719 &3] 8z cyclohexylisothiocyanate & EtOH o &2 3}
FEE KB kA FFete] 9 234§ DMF-H,0 9o E3t&olA AAA st

oy 178E GmEtg or o) sk 2 & biological action & zZHe GE4se Table V
o} zbrt,

Table V-Thiosemicarbazone derivatives that have antimicrobial activities.

Biological activity

No. Chemical name of compounds mp A(pg/ml) B(pg/mb)

0.01 0.1 11 10 0.010.11 1 10

1 4-(a~Naphthyl)-3-thio-p-dimethylamino 1914 —
benzaldehydo semicarbazone

2 4-(a-Naphthyl)-1-(2-furfuraldehyde) 184-6 — =
-3-thiosemicarbazone

3 4-a~-Naphthyl)-(5-nitro-2-furfuraldehyde) 233-5 —
—-3-thiosemicarbazone
4-Cyclohexyl-1-phenyl-3-thiosemicarbazide 188-9 — —

5 1, 1’-Phenyl-4, 4’~p-phenylene-bis- 188-90 —_ - = —

(3-thiosemicalarzide)

A Sta. aureus B; E. coli

N*-Piperidinothiosemicarbazones and N*-Morpholinothiosemicarbazones!?

S
CS, I CICH,COONa NH,NH,
RNH, ———RNH-(C-SK —————— RNHCS,CH,COOH —— RNH- C—NHNHZ
KOH HCI
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Thiocarbamyltioglycolic acid®| &g— H,O-EtOH&H o] aminest KOHE o]z (°
5 FAEEA CS & =274 7hgdh. CICH,COONa & shatz o] & 25° LIkoz &2l
o REBS ANA e A48 Azagd.

N+-Piperidinothiosemicarbazone2| &pg—NaOH~} EO{ 9+ Eo] N#-piperidinothiocar-

JF

bamylthioglycolic acid ¢} hydrazinhydrate § o] Z.5 A7}, YA A 2§71 23S benzene
7} n-hexane 0.2 A AA &gl

Nt-morpholinothiosemicarbazide2| &— Bzt ST L3ct. Ed A A AA 3k o}

Schiff Bases & gi— EtOH of thiosemicarbazide & 0] = o] 7] o] Boiling EtOH o] aldehyde
Z =9l HE AAs starh 1 A7 reflux A7)z o] habg] o

Fb oty 1S GlElen o FolA 773 biological actiong zhHe fh{4p-2 Table VI
4 zEt,

Table VI-N*Piperidinothiosemicarbazones and N*-morpholinothiosemicarbazones

that have antimicrobial and antitumor activities.

Blologlcal activity

No. Chemical name of compounds mp A B Sgy:l)rtlgiﬂgty
2pg/ Zpg/ 10048/ 10pg/  1pg/
ml ml m m] ml
1 1-(o~Methoxybenzaldehyde)-(1) 179 -+ — 82.5 61.2 44.7
2 1-(p-Methoxybenzaldehyde)-(1) 146 =+ —
3 1-(p-Dimethylaminobenzaldehyde)-(1) 170 — +
4  1-(2-Hydroxynaphthy)-(1) 208-10 82.5 81.3 28.8
5  1-(o-Chlorobenzaldehyde)-(1) 201 100 97.5
(1) -4-morpholinothiosemicarbazone A; E. Coli, B; Sta.aurens, C; Hela cell
*Inhibition %, -+ ; inhibition, —; no inhibition

4-Methylthiosemicarbazones, Methyldithiocarbohydrazones and 5-substituted

2-methylthio-1, 3, 4-thiodiazoles'V

EtOH ]
NHrNHz‘HzO‘f‘CSz'f‘KOH _— NHQNH"C SK

12)
J CHsl
S 13) S
CH; NH,
NHzNHC NHCHz; «———————-NH,NH C S CH;
RCHO | §
1l
RCHO RCH=NNHC SCH3
g FeCls
Il N— N
RCH=NNHCCHj; Il il
NN

R S S SCHs
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LS 21 e alREtded o s 78 biological action & zHe #§HE-2 Table
VII 5 7t}

Table VII-4-Methylthicsemicarbazones apd 4-Methyldithiosemicarbazones that have

antimicrobial activities.

Biological activity

No. Chemical name of compounds mp A B
1pug/disk 1pg/disk
1 2-Methoxybenzaldehyde—4- 142-5 + +
methylthiosemicarbazone
2  2-Hydroxy-3-methoxybenzaldehyde-4~ 230-2 + +4+
methylthiosemicarbazone
3  2-Hydroxy-a-naphthylaldehyde-4- 210-3 + -
methylthiosemicarbazone
4  2-Hydroxy-3-methoxybenzaldehyde 192-4 + e
—-4-methyldithiocarbohydrazone
A; Sta. aureus, B; E. coli.
Zone diameter of inhibition (mm), —3 no inhibit,+; 6.5 ++; 6.5~8.0, +4+; >80

Isatin Derivatives®
5-Methylisatin-— Marvels} FFA A9 59 w¥o 93 o5 3hsd ).
Isatin N-Mannich Bases® = Verma# ¥ o 2 {a) oh.
N¢-Substituted Thiosemicarbazide:= Nardi 84" 0 2 &h%3L o}
ot 8L oRssle™ o i 73 biological actiong zZtie fh&#S Table VII
¥} zet,

Table VII-Isatin derivatives that have antimicrobial activities.

Biological activity (17/disk)

No. Chemical Name of Compounds mp
A B C D

1 N-Piperidinomethylisatin-g-(N*-Cyclohexyl) 130-2 — — —
—thiosemicarbazone

2  N-Morpholinomethyl-5-methylisatin 133-4 — — —
-p-(N*-cyclohexyl)-thiosemicarbazone

3 Isatin-g-orotic acid hydrazone 300> —

4  5-Bisatin-p-(N*-a-naphthyl) 256-8 —
—thiosemicarbazone. (dec.)

5  Isatin-g-thiocarbohydrazone (%isc y = — —

A; E. coli B ; Sta. aureus, C; P. Chryscgenum, D; Cytotoxicity against HeLa cell,
—; No growth.

Butyryl amides and Ethylenediamine Derivatives'®

Fittat 8 B &Rl e o] A ethyl-2-isonicotinylhydrazo-butyratel= 100xg/ml
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o) 4] Mycobacterium tuberculosis Hy;Rvol] #t8te] }HEHS el & o

N, N’-Disubstituted Ethylenedianime Derivatives!®
Al 6 B AREtg e o] oA N, N’-Bis(p-amino salicyl)-ethylenediamine 3
N, N’-bis (isonicotinylimino)-ethylenediamine & ##% Lug/ml o) A Mycobacterium Tuberculosis
HyRv off #o] &FHE vepA et

Quinolinol and Bialamicol Derivatives®”

grehel oMz 107 Fitkame AR

2,2’-(Ethylenediimino) and 2,2’-(Thioureido)-di-1-Carboxylic acid?"
SUEA, BURIGED 3 S FLAME GRS o
# ®

oY 215 S ARstaon] o] fie]A 7+E E biological action & ZHe hAMHE S
Hoeg st 2

1) 2-Hydroxybenzaldehyde monothiocarbohydrazone, 4-methylbenzaldehyde monothioca-
rbohydrazone, 1-(2-hydroxybenzaldehyde)-5-(4-hydroxy-3-methoxybenzaldehyde)-dithioc-
arbohydrazone, 1-(2-hydroxybenzaldehyde)-5-furfural dithiocarbohydrazone, 1-benzaldeh-
yde-5-cinnamaldehyde dithiocarbohydrazone o] 5 7}%] {fh&4pe E. Coli, Sta. aureus, P.
chrysogenum o #{8}e] 1pg/mlol A &= & HIEEAE ek

2) 2,2'-Methylene bis [a-(3, 4, 6-trichlorophenoxy)-g- (N, N-diethylamino) propion icacid]
= Sta. aureus o] 2,2'-methylene bis{a-(3, 4, 6-trichlorophenoxy)-p-(IN, N-dimethylamino)
propionic acid)¥ Bacillus subtiliso, ## lpg/mlelAl AA ¢ HEMEMAS vHER S

3) 1, 1’-(p-Phenylene)-3, 8’~bis (2-carboxy phenyl)-2, 2’-dithio urea += Ehrlich ¢} Sarco-
ma-180 o ¥38le] ZHEL antitumor action & e 3

4) 2-(p-Toluenesulfon amido)-6-sulfamyl-benzothiazole,2-(p-toluenesulfonamido)-6-chl-
orobenzothidzole 5! 2-(3, 5-dinitrobenzamido)-6-chlorobenzothidzolet= (pg/ml ol 4 Mycoba-
cterium tuberculosis HyRv o o) dte] 712 & PUEEEIERAS el sl oh

5) 4-(a-Naphthyl)-3-thio-1-(2-furfuraldehyde)semicarbazone, 1, 1-(p-phenylene)-4’-his
(phenyl)-2, 2/~dithiosemicarbazide & 0.01pg/mlol A E. Colic] =alA &A= BEEE MEIE
e veEp gl

6) Isatin-gB-orotic acidhydrazone, 5-bromoisatin-g-(IN*-a-naphthyl)-thiosemi-carbazone,.

5-bromoisatin-g-(N*-cyclohexyl)-thiosemicarbazone -2 10y/ml o] 4] HeLa cell o] #}3} cy-



10 #i : Ethylenediamine % {L &% Vol. 18, No. 1

totoxic action & YR ¢ T},

7) 1-(0-Methoxybenzaldehyde)-4-morpholinothiosemicarbosone & 10pg/mle] 4 Hela
cell o] #&] A cytotoxic action & VR ¢l .

8) 4-Methylthiosemicarbazone, 2-hydroxy-3-methoxybenzaldehyde methyldithiocarbo-
hydrazone & Sta. aureusol] $t3] A lpg/disk o) F=olA FLEIEMe “ebl =

9) N, N’-bis (para-Aminosalicylyd)-ethylenediamine 2 N, N’-his (isonicotinylimino)-
ethylenediamine %% 1pg/mloll 4] Mycobacterium tuberculosis HyRv o] sl A STEIEAE
ey gL,
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