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Thiosemicarbazones Derived from Indanedione- 1,3 
By RAJENDRA S. VARMA and W. LEWIS NOBLES 

A series of thiosemicarbazones derived from 
indanedione- 1,3 has been synthesized. Pre- 
liminary biological screening data are pro- 

vided. 

NTIVIRAL (1-7) and tuberculostatic (8-14) ac- A tivity has been reported for thiosemicarba- 
zones of different carbonyl compounds. Further 
work on the thiosemicarbazones led to the discovery 
of the antiviral activity of isatin-3-thiosemicarba- 
zone (I)  against the pox group of viruses in human 
and type 2 polio in ERK cells (15). A number of 
monocyclic thiosemicarbazones derived from nico- 
tinaldehyde, isonicotinaldehyde, and 2- and 3- 
thenaldehydes have also exhibited high antiviral 
activity ( 5 ) .  4-Bromo-3-methylisothiazole-5-car- 
boxaldehyde thiosemicarbazone (11), when given 
orally, was found to protect mice infected intra- 
cerebrally with neurovaccinia (15). Thiosemicar- 
bazones derived from substituted pyrrolidine-2,3- 
diones demonstrated protection against experi- 
mental influenza infection in mice (15). 

I 

S 
I1 

In view of the antiviral, antituberculous, and 
antitumor (16, 17) activity demonstrated by certain 
thiosemicarbazones, the synthesis and biological 
evaluation of compounds 111, IV, and V appeared 
to be of interest (Scheme I). 

Biological Evaluation-Several of the compounds 
described in this report have been subjected to 
preliminary antiviral and antibacterial screening 
procedures. The method with respect to the anti- 
viral screening involved the use of the plastic panel 
and agar diffusion techniques and, in general, the 

Received January 5 ,  1967, from the Department of 
Pharmaceutical Chemistry, School of Pharmacy, University 
of Mississippi, University. MS 38677 

Accepted for publication January 30, 1967. 
This investigation was suppoi ted in part by grant A104701 

from the National Institute of Allergy and Infectious Dis- 
eases, National Institutes of Health, U. S. Public Health 
Service, Bethesda, Md. 

The authors are grateful to Dr. Lyman Magee and Mr. 
William Bing, Department of Biology, University of Missis- 
sippi, for the antiviral and antibacterial screening data. 
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NNH- C- NHR 

I1 
S 
V 

Scheme I 

compounds were screened for possible activity 
against poliomyelitis type 11, Herpes simplex, 
measles, and parainfluenza 3( HA-1) viruses. 

In connection with the antibacterial screening, 
filter paper disks (6.35 mm.) saturated with 2 drops 
of a suspension of the test compounds (20 mg./ml. in 
alcohol or water) were tested with various organisms 
by the use of the agar diffusion method. 
Indanedione-l,3-n-butylthiosemicarbazone dem- 

onstrated activity against the poliomyelitis type 
11 virus as did the indanedione-l,3-methyl dithio- 
semicarbazone. The other compounds were in- 
active in this preliminary antiviral screen. 
Indanedione-l,3-allyldithiosemicarbazone demon- 

strated a zone inhibition of 7.5 mm. diameter in the 
antibacterial screening against Klebsiella pneurnoniae 
ATCC 8052; the other compounds reported were 
inactive against a variety of Gram-positive and 
Gram-negative organisms utilized in this in vitro 
screening procedure. 

EXPERIMENTAL’ 

Indanedione-l,3-thiosemicarbazone (111)-In- 
danedione-1,3 (0.05 mole) was dissolved in 50 ml. of 
hot ethanol. To this solution a slurry of thiosemi- 
carbazide (0.05 mole) in 50 ml. of ethanol was 
added. Instantaneous condensation occurred re- 
sulting in the separation of a yellow solid. The reac- 
tion mixture was heated for 10 min. and allowed to 
cool to  room temperature. The product was re- 
moved by filtration and crystallized from dimethyl- 

1 All melting points were taken in capi!lary tubes on a 
Thomas-Hoover melting point apparatus and are uncorrected. 
The infrared spectra were detei-mined using a Perkin-Elmer 
137 model spectrophotometei-. 
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TARLB I - T N D A N E D I O N E - 1 , 3 - D I T I I I O S E M I C A R R A Z ~ N ~ S  (v) 

@7 NNH-rNHR S 
NNH-C-NHR 

S 
I1 

__ 
Y I eld , ----Anal, yo-- 

Nu I< M p , O C  o/o hIol Fot  mula Calrd Found 
I Mcthyl 263 78 CiiHif ih~S~ c, 48 73 49 15 

H, 5 03 5 17 
s, 20 02 19 79 

2 n-Butyl 244-245 89 CJ [,HnxP\'c,S* C, 56 40 56 52 
H, 6 97 6 94 
N,  20 77 19 94 

3 Ethyl 245 51 Ci=BmNsS> C, 51 68 52 00 
H, 5 78 5 93 
N, 24 12 23 98 

4 Ally1 237 94 C~iHsoNbSa C, 54 80 54 80 
H, 5 41 5 44 
N, 22 56 22 76 
S, 17 22 17 00 

formaniide-water. Yield 10.5 Gm. (SO%), m.p. 230- 
232" dec. v:::. 5.85 p (carbonyl). 

Anal.-Calcd. for: CIOH~N~OS:  C, 54.79; H, 
4.13; N, 19.17. Found: C,54.82; H,4.19; N,  19.03 
Indanedione-l,3-n-butylthiosemicarbazone (IV) 

-To a boiling solution of 4-n-butylthiosemicarba- 
zide (0.02 mole) in 25 ml. of ethanol was added 
indanedione (0.02 mole) dissolved in 25 ml. of 
ethanol. The resulting reaction mixture was re- 
fluxed for 20 min. A solid product separated on 
cooling; this was suspended in 100 ml. of ethanol- 
acetone mixture (1 : 1). The suspension was stirred 
and filtered. The filtrate, upon refrigeration, 
yielded a crystalline solid melting in the range of 
173-174". Yield, 5.0 Gm. (91%). v:::' 5.88 p 
(carbonyl). 

Anal.-Calcd. for: C14H17N30S: C, 61.07; H, 
6.22; N, 15.26. Found: C, 61.11; H, 6.14; N,  
15.10. 
Indanedione-1,3-dithiosemicarbazones-The ap- 

propriate thiosemicarbazide (0.15 mole) was dis- 
solved in 50 ml. of ethanol; to this there was added 
indanedione (0.05 mole). The resulting reaction 
mixture was refluxed for 4 hr. At the end of this 
period, the contents were cooled and the product 
removed by filtration and washed with ethanol. 
The thiosemicarbazones were recrystallized either 

from ethyl-acetate or ethanol-dimethylformamide- 
water. The analyses, melting points, and other 
pertinent data are recorded in Table I. 
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