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2 ¢, N-methyl-2-amine-1-cyclopentene-1-dithiocarboxylic acid(N-CH,acdc)®t 2-amino-1
—cyclopentene-1-dithiomethyl ester (S-CHyacde) 9l 71 5k3H4 AEg AFEelzady], £}HGA
£ o =gA9 Arlwe AH8slel dimethylformamide(DMF) 8o FolA zArsk9det, N-CH,
acdc @l olTAE +0.98VolA 287 AShEES AX 7t & U= fH LA 22 FA=
A39rgo] Wl g dareh 221}, S-CHeacde & 74l el N-CHiacde $HE3= e o
Qelat 1.2)% JAEk @ake s 2 N-CHyacde ohe ohe AFES dezd Aiziart,

ABSTRACT. The electrochemical behavior of N-methyl-2-amino-1-cyclopotent-1-dithi-
ocarboxylic acid (N-CHj, acde) and 2-amino-1-cyclooptent-1-dithiomethyl ester (S-CHgacde)
in DMF have been investigated by the use of polyargraphy, cyclic voltammetry and colometry. The dimer
of N-CH,acde is further oxidized at +0.98 V via 2-electron process to produce free sulfur atom and
cyclization product. The ring formation between two dithio group occurs along with the elimination of
one sulfur atom. The elimination of sulfur atom occurs via two electron oxidation process at +0.98 V
vs. Ag/AgCl electrode. However, the cyclization does not occur in the S-CHjacde.
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Al ok Aldel ARgsHE f71EE]l 2-
amino-1-cyclopentene-1-dithiocarboxylate
(acde) 9l dREds} §54) N-methyl-2-ami-
no-1-cyclopentene-1-dithiocarboxylic acid(N
-CH,acdc) ¥ 2-amino-1-cyclopentene-1- dith-
iomethyl ester (S-CHsacde)® olv] 2nsl 2}
Weso] ulz} AR A} A2AA AR
o}, o]% HPEEY £x% IR, NMR, ¥4
23 o Y434E F selsiaet, A &
5459 4¥4 Ade o 2o
N=8.08%, (A) N-CHjacdc ; Found : C=48,2
%, H=5,97%, N=17,95%, (B) S-CHiacdc
; Found ; C=48.07%, H=64%, N=8.05%.

Vol. 34, No. 3, 1990

L R 261

£ Algel A2® A%k2® cyclopentene &
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DMF 2 234zl A28 AH8-8le =714 38
odek, o 34 Lol 0,1 M Et,NCIO& 2%
e Azsga, S48 Fo ALE AAF
7l 8l A 1087 5 F &4dkle
o], 22 25+0,1°CR A3
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Fig. 1. Conventional de¢ polarogram of (a) N-CHzcdc
(5.0 x 104M) and () S-CHaacde (5.0 x 10410~ M) in
0.1M Et,NCI0,/DMF solution at 25°C.
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Fig. 2. Conventional dc polarogram of Hg(N-CHsacdc),
{5.0 x 10~¢ M) complex 0.1 M Et NOO,/DMF solution.

(+0,17 V)oll sH-g-3k= A2 AJ7ztsich,

flol A" b E-E Helsty| sisl DMF
Lol | Hg(N-CH;acdc), 5 #Adslod ol &
etEoaly glom(Fig, 2 #2), —0.61V 2
se oo AFugos APE o + 2
alct,

Hg"(N-CH,acdc),+e—

Hg'(N-CH,acdc) + N-CH,acdc™

N-CHsacdc &} Fet2 zafol4 vehd A1 4
3lutel Hg(N-CHgacdce),8 Ezt2 2884 e}
b Albststel Agdghe] TAlH ez SAslo] oA
< Hg"(N-CHacdc), =<+ Hg'(N-CH,acdc)
3HghEo] AIukgol Heidlan S SUH 3
o},

Hg ¢t N-CHiacde #lole] Ak} - gR]ak3-ol
ojall N-CHacdc 7} A5E4el 45 4HH4]7]
52 Ak A3k 7] E-S skt of
7] wWgel WMIFHTE AYAToZ ARl
A AFFAL o] Qo (Fig, 3(a) %
Z), 5X107* M ¢ N-CHzacde % 0,1 M 9 Et,
NCIO & AAAMAZ ALE3e] FAEE 200
mV/sec el =708 00V 25€ “—7 H9utsf
o8 «2.0V7A HEZ FAZS W 1,07
Vb —1.26 Vel 5 Ao 3R1zo]27} vfefyt
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Fig. 3(a). Cyclic voltammogram of N CHacde in 0.1 M
Et NCIO,/DMF solution {scan rate; 20 mV/sec).
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Fig. 3(b). Cyclic voltammogram of dimer (N CHjacdc)
in 0.1 M Et,NQO,/DMF solution (scan rate; 200 mV/
sec).
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N-CHsacde ol @ael ozt 4h3} - 3 wb-S-oll7}
U3E 0.1 M o Et,NCIO g AR e 218
shod ZALEIACt(Table 1 ¥2),

Fig, 3aol4 X wpe} 3lo] (,0Vela “+7
Aeutdto s FAAL af 40,17V, +0,98V,
223 +1,21VelA AkstH o]z Eo] ejyton
“+7 Aglol A —2,0V 7] FApAA S 0,48
V, —1L07V z2gn —-1,24V e skizle|zz}t
veisteh, o 7|4 40,17V 9] Al3lsle]laE QA
AGA 7| ez 132U S selslgie
v, AbpabAelA el AFel MAEE Aoz §
olAlck, FAHEE 200mV/secd) x7iez2 3|

Tabic 1. The redox potential of N CHgacde, dimer, and after electrolysis at +0.5V, + 1.1V (5. Ag/AgC)) in DMF

solvent
N CHsacde dimer electrolysis
at +0.5v at +1.1v
Epy Ep Epg Ep Epy Epq Ey Epc
-E/~H+
CH3NHCsHgCSy3H-—» CH3NHCsHgCS; +0.17v reaction
1
2CH3NCHgHgCS,~— (CH3NHCsH4CS2)o reaction
4
-2
(CH;;NHC‘sHsCSg}g—e' (CH3NHC5H5}2C253+ S +0.98v +1.02v +1.03v +1.41v reaction
3b
-2e
(CH3NHCg);CoS3— (CHaNCsHg),CoS3 +1.34 +1.34v +1.40v +141v
-2H*
The reduction of refeased S atomn +(h48v +0.47v +0.48v - 0.45v
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(1)
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| S = O >0
s ( (RXN.2)

N-CHsacdc ¢ Al284E +0,5Vell4 A7
FME b3 0.0V ol Alsle] “+7 29 uldko
2 FAAZE o +0,17V 9 AstsEe|ae v
v glgkout 40,98V S +1,21V 32 Ak}
sle]2E5E o3 BAEUT (Table 1 32,
ol _ =S
A= C\SH

\_.
7)!

ol el Aol ol 4

A7k olgal Aol sl Abekalelel 53
22 Qoldel, EehEadls o £RUGAR
of o3l ol PHRAZHE 1WA A4S
(+0.17V)& AA HEIBE A4S 1),
AR Sl e BuY
2 9 & YYTHES 7). ol oluAl By
o2 o8| iz AAHE (+0,17V)o) 23]
shedmoldl £ Rog Woixlel, +0,98V ol
Uslbe Asge 9F AYAAZE FHol
el 28R HYE % 4 ek + WY
22 YT UFE WY 4 ?&%1} A% Fig. 4
o4 Bt uish ol +1,0V el4el ghE e
At 2R T"]’Ol’t 7Agolgt —0.48V
o BUsbh degol skelsigier, aed +1,0
V mlgkel “+" 8igE 274 - Aeee

mE

o

CURRENT

W 1
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Fig. 4. Cyclic voltammogram of N CHgacdc (0.1M
Et,NC10/DMF) according to the change of initial scan-
ning voltage, (a) +0.6V(b) +1L.0V(c) +14V{d) +1.6V;
scan rate-200 mV/sec.

2 FAA7E kA —0,48 Vol 4] Yehjed 5]o]
ZE WA Gk, ol WL +0,17VelM A
A ehelzhel olFA(ID 7} +0,98 VoA 282}
AR S AH Q4g shFe) ss|oe
3 wlsEle Ao glojct, +0,98 Vol 4
33 BEF (V)L oAl AUe <13 H e
ZS)AA7E n2lE st AAYU= 2| HE
TUIDE ol Fv A5 (3 3a)et & e 2(S)
Uzl dojzle] chAif)a} 22| S (IV)S A4
3 (RS 3b) 2712) 85 Akl £ 4+ el

Ao R

v L
WHCH, NHCH, WHCH KNCHy

»
5-5 -2e s-s
— o) OGO
¥s s +0.98V ~s-57

‘ (RxN. 3a)
NHER WHCH > nacu. ses wichs
\
G b s¢ ‘G L2 <j— ~s7 "t
) (RXN. 3b)

N-CH;acdec et #2183 #7tsjod Asla)
£+ 23 —0.48V o A 3folag arv) %
elgle] Avlekel Zrlglel wlel Frls|i Aol
vetstet, o]% 4&7dstee] N-CH,acdc 3'51-
2L +0,98V e HHAddelA & Y 8(S
QA7 felEln o8zl zelsieeg 44 OP—-
242 AshEge 2 YR sl 4 qgle
o, o8t FAG f7ukEEo]| o)o| o] atain]
Qepizaved  N-CH,acde ¢ N-CH,acdc ©) %+l
o Hd AFFAAA +1.21V 9 Abgfs}e
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Fig. 5. Cyclic voltammogram of S CHaacde (5.0 x 10+
M) in 0.1 M Et NCIO/DMF solution.

N-CH,acdc ollAlgke] wjelule}, ol ¥ks 3a 9]
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ester (S-:CHsacde), (V) Fig, 10ld 2& vlo}
7o] S-CHsacde 3182 N-CHiacde st %2
2] +0,42Volld 3hie] Atssiet —1.72V
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S-CH,acdc ol g €343 45348 N-CH,
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o] #2i%l Sy ez A HS 9 A
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2 3ol o kAR ol ¥A(IV)E AA
sled]l  S-CHyacde ®] etz oal|Ze] Re)v
+0,42V 8] AbSpzle oA} ARF4ded glef
A +1.09Vol dEshe Hez, AAs o|gh
o] Akt 293 slel odA R}, o] ol¥hllE +1,
43V ol 242} 4rapabgE Axgda vk 59 A
43o] gl Ao Aztgrf,

+1,0V o[3}] “+7 Aoy “~" AHgjulsko
2 FAAE A FEY 2(S)UAY WAL
ol —0,45V 8 Holze vjehix] ket +
LOV olake] “+7 AYE A} “=" Agjuislo
ZAZ A —0,45V 9] g8inlelae ohA 3
Aol ol ElerlE Ze AFETRTEH
gl ke SR Akt vl A2ghe|o),
S-CHyacde & A5 Abspubgof 4432 o)3h4)
H4E A nefsPE-s YAsA] Zsini, o
¥ cledr)e ZAZ qlale] cie]27]e] =iy
7 A ALTRG ol Z Y47 A ddoly



266

o|F7 g sRlAbrt &5 AFR-S Foe| S-S
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Alell 232 9l ol 8HEEo| Mol 34 oj23 A
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Y Aoz oFsln, o|F A3EE9 A%
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