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Cheho Cook: Preparation of Alkyl and Aryl-thionocarbamate and

their Anthelmintic action

Alkyl-phenylthionocarbamates already have been investigated as anthelmintics. Espe-
cially ethyl-phenylthionocarbamate is noted for its anthelmintic action. Author studied
methods for synthesizing Alkyl-phenylthionocarbamates, Alkyl-p-phenetyl thionocarba-
mates, Alkyl-cyclohexylthionocarbamates, 5 kinds for each. For alkyl radical —CHj,
—CyHs, —n-propyl, —iscbuthyl, —n-buthyl, being chosen. Compounds VE, X, XIII,
X1V, and XV arc new compounds. At the sametime author prepared 4 kinds of Aryl-
thionocarbamates, among which XVII, and XIX being new compounds. (Table I) The
anthelmintic action of these thionocarbamates has been examined through kymographic
records indicating the action of neuromuscular preparation of Eisenia foetida Savigny
in the various concentration fo above compounds:—Trendelenburg method. Santonine
as the criterion of the estimation. (Table. II) 1. Compounds I-X could be prepared by
method A or method B. method A in sealed tube brought on better yield and purity.
2. Compounds XI-XV could’nt be prepared by method A but by method B. 3. Aryl-
thionocarbamates XVI, XVII, XVIII, and XIX Could’nt be prepared by method A or
method B but by method C. 4. Analyzed N. contained in all compounds. Analyzed
C.H. and N. contained in unknown compounds, VIII, X, XIII, X1V, XV, XVII, and XIX.
5. Examination of anthelmintic action has been done under the advice of Prof. J.S.
Oh medical college, Seoul Nat. University. 6. Compounds VI-X showed little action.
7. Compounds XVI-XIX showed almost no action. 8. Compounds XI-XV showed
stronger action than compounds I-V, which was reported alrcady as a usable anthelmintics.
9. Compounds XI, XII, XIII and XIV showed strongest actions, stronger than santo-
nine as recorded on kymographion of the Trendelenburg method. Provided that,
the toxity of these compounds found mild enough for human system, these compounds
will serve as anthelmintics of greater powers than compounds I—-V. 10. In Alkyl-
thionocarbamates, R"NH-radical more influence on the anthelmintic action than ester
radical (—~OR)
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R'NCS+ROH————R'NHC(S)OR .t trerireiiiriieiircieieeceneneensnranes (method A)
heat
NaOH
R'NCS+ROH-————R'NHC(S)OR ..ivverrrreiariaenvenineriicesiasiesnines (method A"
heat
—1/2H2 +R’NCS
R’OH+Na—-—~——RONa————R'N=C—-0OR——R’"NHC(S)OR....... (method B)
|
SNa
“+R’NH,
ROH + CSCl,——ROC(S)Cl————R’NHC(S)OR ...etivirriiinenninnnn (method C)

o] 51 method A 7} 7}&F popular & f5¢Eelw] A.F. Mckay® = method B 1 alcoholate 5 o+
o &8 Nad] {R@Esle] NaH & @Hsta i+t

method A4 il R'NCS 9 ko 24 L dialkylthiourea & o2 st Sk
¢l o1} L ammonium phenylthiocarbamate & Pb(NOy),9 fEHA1A sKZEE LN G 2.4 phe-
nylisothiocyanate 5 913 7579 2 p-phenylisothiocyanate, cyclohexylisothiocyanate off = 7Fe] S}
o IR R 345l isothiocyanate & 9-& 4 Ui+t

-+HCl
R’NHC(S)NHR’————R’NCS +RNH,-HCl
R’NHC(S)NH, +Pb(NO;3),——R'NCS + NHNO; + HNO; +PbS |

carbamates ¢] #l3:H1 R'NHC(S)NHR 9} #%58}& alcohol & fislaL of 7]« HCl &;-& H,PO, &
o SRS el B pi#de = —Bfell de HHE QB o]z method A

SR
R’NHC(S)NH,-+ROH—R"NHC(S)OR + NH,CI(NH,H,PO,)
9] {#iykole} HMEW, = & fHrko 2k dialkylxanthogendisulfides o] amine & {Efi4]A d&=
HED = gent 714 #EE o] MBS A S+

RO-C(S8)-SS-C(S)-OR+R’N HZ;S»R’N HC(S)OR +R’"NH,SC(S)OR

=& §7]4 method A” &} method A" & of=f L5l WHiste Ik #aEisiel e} KOH,
NaOH 9] alkali & RNt e 24 yield 7} improve 32| = oka [KHEHES SHEAI7IA = 33
Eal ol g} 3|7 thiourea(R'NHC(S)NHR ]9 Fijdzd]wl =2o] 5& ke n 2 method A’
MEETE JTiEe] obd b AfEEl et

et I-X 742l = method A,B, @& 4L3] #AEE 4 .o} alcohol o] REHI A2 F5
method A ¥t} method B} f8igo] FFgl o method A 2 #liske] 9leJ 4 phenyl FHiEad
Bt} p-phenetyl MBS} o Kol AHsISew BEAI7IE EiERE SHES isothiocyanate o}
st alcohol -& TR HAsI Kisk, #HEARANA KEA7]= Fol MEIFHE &
3 AR BEste AY jERMeR ARSI, o] 8 72 KOH v NaOH 9 #ine 3l
2 RE vEb R X3 deleh

{t&Y XI-XV & method A 21 EERI0 hrs. DI 1E) mm#te] = 238 ol == %ow]
Method A’ 2% #74-9 dicyclohexylthiourea & AR & o2 ¢ 22| method B 21 &9
t}. method C &= FHFEL (L&YY &5 = FHSHE oHXVI, XVII, XVIII, XIX).



< | SIOHD woly pozieiskiy srwey) udypsiuediQ (gg61)£99¢ ‘¥ vy (@) (T961)6215¢ Mmm ”.<HO (9
© toyre wmolonad pue #HHD) wol] pozijejekiy) Ta-0 Jep yonqpuel] sumispag ‘[lofx (9661)8€9T ‘08 “v'D (ID (98618891 ‘0§ “vD (D
| ‘[0Yoole JAyIeW woI) wommmwwmwmu ..... w (196T)Z28¥T ‘€€ v (9D (986T)8E9T 08 VD (0D (€S6T)STBS ¥ “V'D va
m ‘¢ 'y (& £6T)L8LT ‘T VO (6) (086102079 ‘¥¥ “v'D (©)
! junoure Jjelis pue 13jeam WOL 271 Sw%h UTE-M Aﬁom,—.VNNwﬂuH ag \ O AFHV ﬁh ey Sex e ‘€ Cogye
‘ jo Tews p Suoriog aew mﬁ.ﬁ_smbw ...... q (ee61)Z8E ‘11 S0V [ (FD) (8861LBLT ‘¢ “V°D (8) (99618691 °08 VD ()
w [04oo[e 14y wory pezymsAr)a  (0S61)F06E B VD (ST) (0S6TIZ0F9 B “V"D (L) (08612079 ¥ “vD (D
' ——
, 667 €% 95°C 62 £9°0L  9S°0L (2-2)6-9V1 umousuf) - SPONMH®O  MyydeN-d  [dweueyd-¢ ux
m £2°9  G6°S (9-0)02T-81T n(WZET  SONMHTO JAvayq  jAxeyopAD X
SI'G  gI'S  £9°C  €5°S  19°%9 68799 (3-9)1-€€1 usouwyu)  SFONSTHHO [usyg  [freudyqd-4 X
. ’ 2-2)6-8VT ()ert Tyt £ A
909  TI°9 -2 oOgleer  SONTHED 1Auatq Muyg  AIX
d
| 69 059 GR'6 86 8%°19 ¥e'19 UeOHQMMWMMS\WMNM@mHM umousuy) mozﬁnmwﬂo Tﬁjm-b& W%erﬁoﬂu%o > N
w ,€6T d
» 2€°9 05°9 91°01 286 6709 ¥€°19 UoOHﬂﬂmﬁmﬁkwNﬁﬁm%m— umousuy) SON®H™) [fang-u 1£xayo1s) nx
= 9T°L  S6°9 196 6v'6 1965  FG6S (e-s)E-TP umowsuny  SONHD Wdoigu  [AxeyopAn Ix
o Lol 8L Ce-1)1-97 n05-67  SONMH® g 1AxqopA) X
¢’ 808 (e-2)6-8¢ al?  SONTH®) Ay 14xayopA) K
- 16°6 €5°6 LeL 96, ¥6°19  ¥9°19 @y-2L umousun]  SFONETHED [Ang-osz [L19uayg-d X
) LS €5°S (@)L n12-69  STONSTHED) 1Sng-u [Apusyd-d X
® €8's  S8°¢ 8¢,  91°L 02°09  €2°09 (@¢-28  (9)9-58 umounupy  SEONMHED [&doig-u Koy d-d B
12°9 22°9 (3)L-56 Swmm SPONSTH™D jEic} [£19uayg-d il
-
L°9  €9°9 (299 $6-89  SEONE'H'D ey 1A1euayg-¢ It
99 699 (e-w)6-2L  ,GL70gG°08  SONTH™O Jng-osz 14uoyg A
m L9 699 O} 28 SONSH'D 1hng-u JAuayg |
189 L°L (e-m)9-¥¥ ‘[ogsy SONE'HD 1Ado1g-u JAuayg |
(91269
¥9L  sLL (9)2-99 %Mwmw% SONVH®) 1y [Auoyq I
TgZL-89
2(9)5-€6
¢T'8  8e'8 (@)¥-¢6 NOLNT SONSH®D AyeN Husyg 1
‘TIogL6
: . . d1edaid ‘ON
m TESOuH N U.—NU @CSOHH H Uﬁmo TGSO& O UNNU @OO.QE 0.—%0&&%““ uo N.—SE.HOhH ¥ o @GSOQEU
g — e e S
Z YO(SIOHN.Y sereureqieoouonp [Ayjy—- | a14V.L



63 # : Alkyl % Aryl tbrunocarbamate ¥§2) & =r . BEHAIEAN B W Vol. 7

15. Phenyl-p-phenetylthionocarbamate Y V[ (Method C).—Phenol 1 g(0.0106 mole)-2- & 30 cc.
o] NaOH 0.43g-% %A% alkali o] o] CH;-ONa o] FsiAAE-S =53 Blgs CHClL
30cc.o] thiophosgene 1.15 g(0.01 mole)-2- ¥ ##A] # WKL 1hr. F-ok WKL ol A $EE#% CHCL
JB-& st Na,SO, = frskstaL o} 7)o phenetylamine 2.7 g(0.02 mole)-& jndl £ &9 p-phe-
netylaminHCL o] &HiR#GfR0] K3, ol 7]o] 7k Na,CO; 1.5g-5 misted 1hr. 58344 R
Sta —HWHES HES WETh e ES KRR A st 28871 4cc BEZE S A
ether & st mp. 133~7°9) #fh 1.5g-& 2+,

Anal. Caled. for C;sH,;sNO,S: C, 65.89; H, 5.53; N, 5.12. Found: C, 65.67; H, 5.63; N,
5.15.

16. B-Naphthyl-p-Phenetylthionocarbamate ¥ [{ (Method C).-5-Naphthol 2.2 g o] %4 Na gk
%swa} CHCl; Hroll thiophosgene 1.5 g8 %38 RS 15.9 Hkd M—3lA &St f-naphth-
ylchlorothinoformate 2 A&7 3}a of 7] p-phenetylamine 8- fEfIA] 7 p-phenetylamine-HCl 8-
W5l JEg.e. =] CHCl-75ih ether =4 pEa¥Rsle] S-naphthyl-p-phenetylthionocarbamate mp.
148~9°9) #4fh 1.8g-% A+t

Anal. Caled. for C,oH;;NO,S: C, 70.56; H, 5.29; N, 4.33. Found: C, 70.63; H, 5.56; N,

4.29.

B. #ERER

W G AR AT A S BRR ¢ AT RS Al WES Tween80 & RAHK EENAEKE
AES R MRSl ARlE gishdl

Bk ¢ Trendelenburg' Fopkell {&31e] il A BHAS #afi#] 7] Ringer G MBS
EEInel Magnus 855F o] (68| (it 2] 8 o] —Eienia foefida Savigny)$] Neuromuscular preparatsion -g-
WA A HEE fHashA A L ##s Kymographion o] AL bol HiFdste] #@ho] RHIRYS.
2 3% o2 BB Shloh. BBl HET £ #e & B gol4 santonine o] (K3
PRl R BlEkstiv. (Table [. Fig. 1~6)

TABLE [.—Drugs Acting on the Earth Worm

T Sample *."g;
\\\ < I I B W VNV VI W X X X Y@ XEXWXVXNXVXWXK
Concen. \\ ] ~
1 x107® - - -
5 x107* + - - + -+ -
2 x107* -+ + - - #oH o+ H o+ -
1 x107* H - H - + #o#H H H -
5 x1073 o+ H#HOo# -+ H - - = - o HHH +
2.5%x1078 L S A A S S | e . R | S || e S o
1 X107 # H H# # H 4 oo+ H oH# H W W - - = H
‘ﬁﬁ% . ""ﬂfié% ]I ’ ]I[ s ’ X]I, X ]ll » X IV‘}\'_‘__‘ 10’000 {%%’émql 11 santonine ‘ﬂ]' ﬁﬂ;{ﬂ' ﬁ%

g BIREY R5-& Hkstga 2 (L&Y X, X[ santonine & RGRE Histe] @3S
{e&® M, XTI, XN, X V& 5,000 f/AHN A santonine 2o} 853k RIRMS [LHS 23
2w 2,500 fiHAW BLe] B A 5EeE Kol sLel Tt
1eEY VL VI, I, X2 1,000 f5250 A 5k Blfe] 312 & 2,500 f5LIT AR A = B
gt ok sl
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Fig. 1-1.—Effect of Santonine on earth worm. Fig. 1-2.—Effect of Santonine on earth worm.
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Fig. 2-1.—Effect of comp. 1 on earth worm. Fig. 2-2.—Effect of comp. [ on earth worm.
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Fig. 3-1.—Effect of comp. J[ on earth worm. Fig. 3-2.—Effect of comp. [ on earth worm.
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Fig. 4-1.—Effect of comp. X on earth worm.

Time in minute

Fig. 4-2.—Effect of comp. ¥ on ecarth worm,
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Fig. 5-1.—Effect of comp. Y on earth worm. Fig. 5-2.—Effect of comp. Xl on earth worm.
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Fig. 6-1.—Effect of comp. XV on earth worm. Fig. 6-2.—Effect of comp. XV on earht worm.

& 1, VI 2,500f5E 000 A g Rigs vebu e
plbe gEz wet by 0, I, X, X, X, XVt inslisiasel #eted santonine
LR AU WIS RES e (baw VI, W X, X s fEAel sl
% %% thionocarbamates X VI, XVI, XVI& 718 fEfel flem XK7F #T9 fEHE
ebl-§ ol .

8 =

1. Alkylthionocarbamates 15 (k&% | —X V) Arylthionocarbamates 4 (X V[—-XIX) 197
& ARErL L BEAVEAS B AS BHSe Trendelenburg ko 2 FERSHY 2 WK
Y)E 2 santonine & {5} =t

2. ®iEEibam L X, XT, XNV, XV XV, XK #Hkadel=t.

3. Alkylphenyl J% p-phenetyl thionocarbamates 1= method A F; method B ojv. FFEe 2 &HH
& 4 glgiom] method A & FHE ol A f1gke] RIFSII TS 434+t

4. Alkyl cyclohexylthionocarbamates &= method A 2= {TERRgEc]» method B = &Rskel =t.

5. Aryl thionocarbamates = method A & method B 2= &o] ATHESIe method C 2 &E%5}
o
A
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6. Alkyl phenylthionocarbamates( [ — V)¢ BESVEMHS olr] &z glom o] ethyl-thion-
ocarbamate ©] YEfjo] H— FEasleh. Hilh (Lol wI WAlEHES &3 Wbt §ith

7. Alkyl cyclohexylthionocarbamates ¢] il ATEIAC #aF VM-S =% Isle] ABEEBE
o2nl MobdE santonine nr} ©3]® WA FRES vrebyleh. o e 42 methyl, ethyl,
n-propyl, isobutyl 8] cyclohexylthionocarbamates o] {EJf-2- #43] HizEs}

8. Aryl thionocarbamates & Jjife}= =he] o} & 2 fgfo] 355+ phenyl-(phenyl, p-phenetyl,
cyclohexyl)-thionocarbamates = 1,000 £ #&#N A = YEfe] S+t

9, Alkyl-thionocarbamates of] )0} 4] R'NH-¢] Rt} B2 BEs/Ef 88 =& ester
(-OR)9] R {pfilell = @S F2 %83 okeh. ol RME=ZE cyclohexyl 27} phenyl #1t
p-phenetyl 23 o} Atis] 5@8P p-phenetyl H7b $E— Falet.

—75 Aryl-thionocarbamates o] 9] A& R’7} cyclohexyl 4641 phenyl cyclohexylthionocarbamate
B ke gl Ao EaEECl dsdE

ARl A SEEEE-S et TA UWE @l JuRabS EStd A REOBASK
Bk BRMES 2R ek viel T
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