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ABSTRACT

An efficient, novel and highly ssmple procedure for the direct synthesis of aryl dithiocarbamates from the one-pot
reaction of amines, carbon disulfide, and alkyl halides, without the use of any catalyst and aqueous condition at
room temperature.
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INTRODUCTION

Organic dithiocarbamates have attracted a gredt afeenportance due to their interesting chemisaryd wide
utility[1-7]. Dithiocarbamates have a wide range usfes and applications and are produced in greamtitjes
throughout the world. Dithiocarbamate acid e¢igris a common class of organic molecules. They éixbh#uable
biological effects, including antibacterial actiyitantifungal activity, antioxidant activity8]inhibition of cardiac
hypertrophy 9]etc. Dithiocarbamic acid ester represents a ned &frcompound with a novel structure, significant
anticancer activity and very low toxicity. It isgfanalogue of carbamate in which both oxygen aem@seplaced by
sulfur atoms (figure 1).
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Figure 1: General formula of the dithiocarbamate

Dithiocarbamates have received considerable atterdiue to their numerous biological activities [Hdd their

pivotal role in agriculture [11] and as linkerssalid phase organic synthesis [12] They are alsal irs the rubber
industry as vulcanization accelerators [13] andaamtrolled radical polymerization techniques [14dAuse they
have a strong metal binding capacity, they can afdoas inhibitors of enzymes and have a profoufetteon

biological systems. Dithiocarbamates are also widskd in medicinal chemistry and have found apfibo in the

treatment of cancer [15](figure 2) and have bestetkin clinical trials for various indications lading HIV [16-19]

Furthermore; dithiocarbamates are versatile clastigands with the ability to stabilize transitionetals in a wide
range of oxidation states [20] the ability to etelheavy metals [21-22]to function as NO scaven{#3] radical

chain transfer agents in the reversible additi@yrrentation chain transfer (RAFT) polymerizatio@d]for the

protection of amino groups in peptide synthesigd2%adical precursors [26]and recently in the lsgsis of ionic
liquids [27].
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Figure 2: Structures of dithiocarbamates with anticancer activity

A number of methodologies have been developedstinedard preparation of carbamates/dithiocarbangetesrally
involves the use of toxic and highly reactive pleosgfthiophosgene and its derivatives [28], therpbging
environmental and safety problems. As a result, sicemable effort has been made to develop a
phosgene/thiophosgene free route [29] for the pedjpam of carbamates and thiocarbamates. Howevanynof
these methods suffer from limitations, such as l@agtion times, use of expensive and stronglychr&sigents, use
of volatile solvents, tedious work-up, and low gie[30].

MATERIALSAND METHODS

All reactions were performed using oven-dried glas®; organic solutions were concentrated undeuced
pressure using Buchi rotary evaporator. All otteagents and solvents were obtained from commesaigbliers

and were used without further purification. Reatsi@and chromatographic fractions were monitoredhby layer

chromatography. TLC Silica gel-6Qd5 Merck was used for TLC and silica gel (100-206smeSRL, India) was
used for column chromatography.

General experimental procedurefor preparation of dithiocar bamates:

To a stirring solution of aniline (1.0 eq) and DM$ZD ml) in 250 ml round bottomed flask, 20 N NaQH2 eq)
solution was added drop wise, and followed by aaidibf CS (2.5 eq), the stirring was continued for 1 hour at
room temperature. Then the reaction mixture wasecbtm 0 °C. To this alkyl halide (2.0 eq) was atldeop wise
and the stirring was continued for 1 hour at 0Pe completion of the reaction was monitored by Tt&n the
reaction mixture was poured into stirring ice colater, solid was obtained was filtered and driedemrvaccum and
the solid compound was purified by column and comdid by spectral data.

L1
N
Phenyl-dithiocarbamic acid methyl ester (1a):
mp: 87-88 °CH NMR (400 MHz, DMSOds): 6 11.66 (s, 1H, NH), 7.60 (br s, 2H), 7.41-7.37 @H)), 7.25-7.22

(m, 1H), 2.57 (s, 3H); Mass (ESI): 184.0 [M+H]
C|\©\ S
Nkscrg

H

(4-Chlor o-phenyl)-dithiocarbamic acid methyl ester (1b):
mp: 108-109 °C*H NMR (400 MHz, DMSOd): & 11.74 (s, 1H, NH), 7.68 (br s, 2H), 7.46-7.7.44 ), 2.58 (s,
3H); Mass (ESI): 217.5 [M+H]

(4-Fluor o-phenyl)-dithiocarbamic acid methyl ester (1c):
mp: 108-109 °C'H NMR (400 MHz, DMSO«d,): 5 11.64 (s, 1H, NH), 7.61 (br s, 2H), 7.25-7.20 @H), 2.57 (s,
3H); Mass (ESI): 202.2 [M+H]
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Cl

f) 1.

N
(3, 4-Dichlor o-phenyl)-dithiocar bamic acid methyl ester (1d): !
mp: 132-133 °C*H NMR (400 MHz, DMSO«d): 6 11.84 (s, 1H, NH), 8.10 (s, 1H), 7.69-7.64 (m, 22459 (s, 3H);

Mass (ESI): 250.1 [M-H]
Clj@\ s
FsC H*scr@
(4-Chlor o-3-trifluor omethyl-phenyl)-dithiocar bamic acid methyl ester (1e)
mp: 141-142 °C*H NMR (400 MHz, DMSOsd,): 8 11.96 (s, 1H, NH), 8.32 (s, 1H), 8.06-8.04 (m, 1HY6-7.74
(m, 1H), 2.61 (s, 3H); Mass (ESI): 284.1 [MH]

SCHy

N

H
(4-Nitr o-phenyl)-dithiocar bamic acid methyl ester (1f):
'H NMR (400 MHz, DMSOd): 5 12.03 (s, 1H, NH), 8.76 (s, 1H), 8.12-8.06 (m, 2AHY0-7.66 (m, 1H), 2.62 (s,
3H); Mass (ESI): 227.2 [M-H]

F

QL
Hk
(3-Fluor o-phenyl)-dithiocarbamic acid methyl ester (19):

'H NMR (400 MHz, DMSOd): & 11.64 (s, 1H, NH), 7.61 (br s, 2H), 7.25-7.21 @H), 2.57 (s, 3H); Mass (ESI):
200.2 [M-HT".

SCHy

(4-M ethoxy-phenyl)-dithiocar bamic acid methyl ester (1h):
mp: 101-102 °C*H NMR (400 MHz, DMSOd): & 11.50 (br s, 1H, NH), 7.53 (br s, 2H), 6.95-6.63)= 8.40 Hz,
2H), 3.76 (s, 3H), 2.55-2.49 (m, 3H); Mass (ESID42 [M+H]".

o

©\N)LSCI@

H
(3-M ethoxy-phenyl)-dithiocar bamic acid methyl ester (1i):
mp: 120-122 °C*H NMR (400 MHz, DMSOde): & 11.65 (s, 1H, NH), 7.34 (s, 1H), 7.290t= 8.0 Hz, 1H), 7.22-
7.18 (m, 1H), 6.82 (d] = 7.56 Hz, 1H), 3.77 (s, 3H), 2.56 (s, 3H); Ma&Sk): 214.0 [M+H].

S
éfmks%
(2,3-Dimethyl-phenyl)-dithiocarbamic acid ethyl ester (1j):

'H NMR (400 MHz, CDCJ): 5 8.85 (br s, 1H, NH), 7.3-7.12 (m, 3H), 3.3 {¢s 8.0 Hz, 2H), 2.38 (s, 3H), 2.18 (s,
3H), 1.3 (t.J = 3.6 Hz, 3H); Mass (ESI): 226.0 [M+H]
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(3-Chloro-phenyl)-dithiocarbamic acid methyl ester (1k):
mp: 91-93 °C!H NMR (400 MHz, DMSOsdg): § 11.77 (s, 1H, NH), 7.85 (s, 1H), 7.58 {c& 7.88 Hz, 1H), 7.41 (t,
J=8.04 Hz, 1H), 7.28 (d| = 7.56 Hz, 1H); Mass (ESI): 217.5 [M+H]

CFs
@ 5
HLSC'—&
(3-Trifluoromethyl-phenyl)-dithiocar bamic acid methyl ester (1l):

mp: 71-72 °C; Mass (ESI): 252 [M+H]

Pyridin-2-yl-dithiocarbamic acid methyl ester (1m):
mp: 88-89 °C; Mass (ESI): 185.1 [M+H]

Benzo[1,3]dioxol-5-yl-dithiocar bamic acid methyl ester (1n):
'H NMR (400 MHz, DMSOdg): 6 11.51 (s, 1H, NH), 6.96-6.91 (m, 3H), 6.05 (s, 2RB0 (s, 3H); Mass (ESI):

228.0 [M+HT.
\WQ\ i
y s
gS—OctyI—phenyI)-dithiocarbamic acid ethyl ester (10):

H NMR (400 MHz, CDCJ): & 8.82 (br s, 1H, NH), 7.40-7.15 (m, 4H), 3.30 Jg& 1.2 Hz, 2H), 2.61 () = 8.80
Hz, 3H), 1.69-0.89 (m, 17H); Mass (ESI): 310.0 [M¥H

%H
LA
!4—(Cycl0propanecarbonyl-amino)-phenyl]-dithiocarbamic acid methyl ester (1p) a
H NMR (200 MHz, DMSO#dg): 6 11.56 (br s, 1H, NH), 10.27 (br s, 1H, NH), 7.65& (m, 4H), 2.55 (s, 3H),
1.79-1.70 (m, 1H) 0.81-0.78 (m, 4H); Mass (GC-LC)MHL9.0 [M-SCHy).

(3, 4-Dimethoxy-phenyl)-dithiocar bamic acid methyl ester (1q):

Mass (ESI): 244.0 [M+H]
@ i
RPN

m-Tolyl-dithiocarbamic acid ethyl ester (1r):
mp: 62-63 °C; Mass (ESI): 212.3 [M+H]
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RESULTSAND DISCUSSION

In continuation of our earlier work [31-33], we caracross the synthesis of dithiocarbamates anHeirptesent
communication we are particularly interested ingisthesis of aryl dithiocarbamates via a methdgtisie for large
scale preparations as well as not requiring toctesarting materials.

The initial reactions were carried out between $mgmiline and various substituted anilines in preg of ag.
NaOH, C$ CH;l and DMSO. Stirring continued for 1-2 hours at modemperature and then followed by’©
(Scheme 1). These reaction conditions are provée tgood synthetic procedure for various dithioaarates (Table
1) with 65-95% isolated yield.

R{ + Cs - Ry | L
Z > NH, DMSO/(20N) NaOH N SR
rn,0C
R = CH;, OCH;, CI, F,CR,NO, etc Yield: 65-95%
R, = alkyl
Scheme 1

Table 1.0: Synthesisof dithiocarbamates

S.No Aniline Dithiocarbamate Yield (%)
S
1 @ @ 90
NH; HXSC%
cl CI s
2 \Q \Q 88
NHy NXSC%
3 K@L &Q I 80
NH, N SCh
cl Cl
cl
e L, | "
NH; N SCH
cl Cl S
F3C NH; FsC Hkscw
OsN ON
6 \Q \CL 70
NH; N SCh
R |
7 Oﬁ Jid 85
NH; H SCH
E [3
J N QL &
NH; N SCh
[
o - S
9 \Q O\Q iy 81
NH; N SC
~o
10 @ é i 80
NH; ” SCHs
v o x &
NH, H SCHCH;z
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12 @ @ 3 72
NH, N” SCHCHe
cl Cl
13 @ @ b 81
NH; N SCH
F3 CF3
14 B 72
[§L (thkx
NH, N H
X N S
15 | LT 69
N” "NH; N N SCh
) /9
ol
16 @ K@ 1 70
NH; N SCh
CgH17 CgHi7
17 @ @ 5 78
NH, HJ\SC"E
H
1 %W/“\@\ %NO\ s 0
o
° NH; Hkscﬂa
o a ]
H
- QNQ Q“\@ -
o}
°© NH; Hkscm
H H
TR
© NH; © N SCh
o) 0/\
NH, ” SCH;
~ ~
N N
NH, H SCHy

CONCLUSION

We have developed a novel procedure for the syisttiddithiocarbamates having functional groupe likethyl,
methoxy, nitro, halo and GErom commercially available anilines and prepasethe various substituted anilines
with morpholine, 1-Methyl piperazine, benzamideclopropane carboxylic acid amide, 4-Chloro-benzamdc.
The present method can be used for the synthedi®lafgical active compounds and their diverse fiomalized
analogues. This methodology has several advaniagesling simple reaction conditions, operatioradperimental
simplicity combined with high functional group tcdece.

Acknowledgements
KNK and KS are thankful to INTUH for their help asdpport. We thank the analytical department ofREddy’s
Laboratories Ltd. for recording spectral data.

REFERENCES

[2] Tomczuk B.E, Taylor C.R, Moses L.M, Sutherlddd, Lo Y.S, Jhonson D.N, Kinnier W.B, Kilpatri¢kF. J.

Med. Chem.1991, 34, 2993-3006.

[1] (&) Han C,Porco Jr. J. Arg. Letters 2007,9, 1517. (b) Ranise A, Spallarossa A,Schenoner8B0,Bondavalli
F,Vargiu L,Marceddu T, Mura M,Colla P. L,Pani A.Med. Chem.2003,46,768. (c) Cao S. L,Feng Y. P, Jiang Y. Y,
Liu S. Y, Ding G. Y, Li R. TBioorg. Med. Chem. Lett. 2005, 15, 1915. (d) Salvatore R. N,Sahab S, Jung K.
W.Tetrahedron Lett.2001, 42, 2055. (e) Adams P, Baron FChem. Rev. 1965, 65,567.

[2] () Rafin C,Veignie E,Sancholle M, Postal DnL€, Villa P, Ronco @. Agric. Food. Chem. 2000, 48,5283. (b)
Jager P,Rentzea C. N,Kieczka H. in Ullmann's Eropetlia of Industrial Chemistry,"&dn. (VCH, Weinheim)
1986, 51.

354
Pelagia Research Library



Naresh Kumar Katari and Kummari Srinivas Adv. Appl. Sci. Res., 2014, 5(3):349-355

[3] (a) Tsuboi S, Takeda S, Yamasaki Y, Sakai, KaU¥l, Ishida S, Yamada E, HirandChem. Lett.1992, 8, 1417.
(b) Katrizky A. R, Singh S,Mahapatra P. P,ClemeNs&irichenko K. ARKIVOC2005, 9, 63.

[4] Greene T. W,Wuts P. G. Frotecting Group in Organic Synthesis, 3%dn. (Wiley Interscience, New York)
1999, 484.

[5] (&) Garin J,Melandz E,Merchain F. L,Tejero TidJ6,Ayestarondynthesis, 1991, 147. (b) Chaturvedi D, Ray
S.Tetrahedron Lett.2006, 47, 1307.

[6] (a) Crich D, Quintero IChem. Rev. 1989, 89,1413. (b) Barton D. H. Retrahedron1992, 48, 2529. (c) Zard S.
Z.Angew Chem. Int. Ed. (Engl.1997, 36, 672.

[7] Zhang D, Chen J, Liang Y, Zhou Bynth. Commun.2005, 35, 521.

[8] Schreck R, Meier B,Mannel D. N,Droge W, Baead?l A.J. Exp. Med. 1992, 175, 1181.

[9] Ha T, Li Y,Gao X, McMullen J. R,Shioi T,Izumo, Kelley J. L, Zhao A, Haddad G. E, Williams D.Browder
I. W, Kao R. L, Li C.Free Radic. Biol. Med. 2005, 39, 1570.

[10] (@) Chen-Hsien WSynthesis 1981, 622-623. (b) Mizuno T,Nishiguchi I,Okushi T, Hitama TTetrahedron
Lett. 1991, 32,6867- 6868. (c) Chen Y. S,Schuphan I,Casida J.Agric.Food Chem. 1979, 27, 709-712. (d) Rafin
C, Veignie E,SancholleM, Postal D, Len C, Villa BriRo G.J. Agric. Food Chem. 2000,48, 5283-5290. (e) Len C,
Postal D, Ronco G, Villa P,Goubert, C,Jeufrault Btfvbn B, Simon HJ. Agric. Food Chem. 1997,45, 3-10.

[11] (a) Morf P, Raimondi F,Nothofer H. G,Schnyd&rYasuda A,Wessels J. M, Jung T. lAangmuir 2006, 22,
658-663. (b) McClain A, Hsieh Y. I. Appl. Polym. ci. 2004, 92, 218-225. (¢) Bongar B. P,Sadavarte V. S,
Uppalla L. SJ. Chem. Res. (92004, 9, 450-451. (d) Dunn A. D,Rudorf W. Carbon Disulphide in Organic
Chemistry; Ellis Horwood: Chichester, U. K1989,226-367.

[12](a) NieuwenhuizenP. J, Ehlers A. W,Haasnod@ Janse S. R,Reedijk J, Baerends H. Bm. Chem. Soc. 1999,
121,163-168. (b) Thorn G. D, Ludwig R. Ahe Dithiocarbamates and Related Compounds; Elsevier: Amsterdam,
1962. (c) Nice H. ROrg. React. 1962, 12, 57 and references cited therein.

[13] (a) Wood M. R,Duncalf D. J,Rannard S. P, Rer6.Org. Lett.2006, 8, 553- 556 and references therein. (b)
Crich D, Quintero L.Chem. Rev.1989, 89, 1413-1429. (c) Barton D. H. Retrahedron 1992, 48,2529-2552. (d)
Zard S. ZAngew. Chem,, Int. Ed. 1997, 36, 672-697.

[14] (a) Ronconi L,Marzano C,Zanello P,Corsini MdWti G, Macca C,Trevisan A,FregonalDMed. Chem. 2006,
49,1648-1657. (b) Walter W, Bode K.Ahgew. Chem. Int. Ed. Engl. 1967, 6, 281-293. (c) Elgemeie G. H,Sayed S.
H. Synthesis 2001, 1747-1771.

[15] AIDS Res. Hum. Retro%993,9, 83.

[16] Hersh E.M, Brewton G, Abrams D, Bartlett J,@nlJ, Gill P,Gorter R, Gottlieb M,Jonikas J.J,Lasdhan S.
JAMA 1991, 265, 1538.

[17]Kaplan C.S, Petersen E.A, Yocum D,Hersh B.Me Sci.1989,45, iii.

[18] Lang J.M, Touraine J.L,Trepo C, Choutet P,tater M,Falkenrodt A,Herviou L,Livrozet J.M,Retamn G,
Touraine FLancet 1988, 2, 702.

[19] Hogarth GProg. Inorg. Chem. 2005,53, 7-12.

[20] Hidaka S, Funakoshi T, Shimada H,Tsuruoka Mijitda S.J.Appl. Toxicol.1995, 15, 267.

[21] Tandon S. K, Singh S, Jain V. K, PrasaduBdam.Appl.Toxicol. 1996, 31, 141.

[22] Lai C. S, Vassilev V. P, Wang T. M. US 5847004

[23] (@) Lai J. T, Shea R. Polym. Sci. Part A: Polym. Chem.2006, 44, 4298-4316. bj Dure’aault A,Gnanou
Y,Taton D,Destarac M,Leising Angew. Chem. Int. Ed.2003, 42, 2869-2872;c|Bathfield M,D’Agosto F, Spitz
R,Charreyre M. T,Delair, T. Am. Chem. Soc., 2006, 128, 2546-2547.

[24]Greene T.W,Wuts P. G. Frotecting Groups in Organic Synthesis, 3rd edWiley Interscience, New York 1999,
484.

[25] (a) Crich D, Quintero LChem. Rev.,1989, 89, 1413-1429;hjBarton, D. H. R.Tetrahedron, 1992, 48, 2529—
2552; €) Zard S. ZAngew. Chem. Int. Ed. Engl.1997, 36, 672—697.

[26] (a) Blanrue A, Wilhelm RSynthesis, 2009, 583-586. lf) Zhang D,Chen J, Liang Y, Zhou Hgynth.
Commun.2005, 35, 521-526.

[27] Burke J. T. R,Bajwa B. S, Jacobsen A. E, Ric€,Streaty R.A, Klee W. Al. Med. Chem. 1984, 27, 1570.

[28] (a) Babad H,Zeiler A. GChem. Rev.1973, 73, 75. (b) Eckert H, Forster BAngew Chem. Int. Ed. (Engl.) 1987,
26, 894. (c) Cotarca L, Delogu P,Nardelli A,UnjiSynthesis1996, 5, 553. (d) Walter W,Bode K. Bngew Chem.
Int Ed (Engl.)1967, 6, 281.

[29] (a) Salvatore R. N, Shin S. I, Nagle A. S, guh W.J. Org. Chem. 2001, 66, 1035. (b) Curini M,Epifano F,
Rosati O.Tetrahedron Lett.2002, 43, 4895. (c) Chaturvedi D, Kumar A, Rayf&rahedron Lett. 2003, 44, 7637. (d)
Vauthey |, FredericV,Gozzi C,Fache F,LamaireT®irahedron Lett.2000, 41, 6347.(e) Inesi A,Mucciante V, Rossi
L. J. Org. Chem. 1998, 63, 1337. (f) Casadei M. A,Moracci F. M, Zappiad.®rg. Chem.1997, 62, 6754.

[30] Lee A. W. M, Chan W. H, Wong H. C, Wong M Sgnth commn, 1989, 19, 547.

[31] Srinivas K, Dubey P.KDer ChemicaSnica2013, 4(2), 144-147.

[32] Srinivas K, Dubey P.KDer ChemicaSnica2013, 4(3), 36-40.

[33] Srinivas K, Dubey P.Her ChemicaSinica, 5(2), 2014,114-117.

355
Pelagia Research Library



