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drying over 1'2( )5 <K vacuo, 2.ti g of 111 was obtained; nnir peaks 
(D20) (sodium :-5-(trimethvlsilyl)propaiiesiilfonate (TSS) stan
dard) 5 3.43 (dd, 2, J = 7 and 8 Hz, CH2), 4.17 (dd, 1, ./ = 7 
and 8 Hz, CH), 6.90 (m, 3, aromatic H). 

/i-Methylthio-/3- (3,4-dihydroxyphenyl jethylamine Hydrochlo
ride (IV).—Into a solution of 1.8 g of Na in 50 ml of MeOH was 
passed 6.1 g of MeSH; then 9.0 g of I was added while stirring 
and cooling (Dry Ice-Me2CO). The mixture was further stirred 
while cooling for about 3 hr, filtered, and concentrated in. vacuo 
to dryness. Anhydrous E t 2 0 was saturated with dry HOI and 
added to the reaction mixture. After repealed evaporation ihe 
mixture was treated with hot glacial AcOH, filtered, and cooled. 
The yield of IV was 6.2 g, mp 178-180°, 

Method A. General Procedure.- To a suspension of 2:2b g of 
I in 10 ml of glacial AcOH, 3.0 ml of the appropriate mereaptan 
was added. The mixture was heated on a steam bath for about 
10 inin in complete solution. After cooling the precipitate was 
filtered and recrystallized (Table II j . 

2-Amino-l-(3,4-dihydroxyphenyljethylmercaptoacetic Acid 
Hydrate (X). Method A. A mixture of 3.3 g of I and 5.0 ml of 
mercaptoacelie acid was heated on a steam bath for (1.5 hr. 
After cooling the unreacted inercaploacel ic acid was extracted 
with Kt2(>; the residue thus obtained was dissolved in H 2 0 and 
the p l l was brought to about 5 with NaHOO:,. The precipitated 
solid was collected and washed with !)(i'f EtOH and Et2(): 
yield 2.2 g, mp 149-151°. Kecrystallization from H,0 and 50 r ; 
KtOH gave 1.2 g, mp 153-155°. 

Method B. 0-(«-Butylthio)-0-(3,4-dihydroxyphenyl)ethyl-
amine Hydrochloride (VII).-Norepinephrine (1.0 g) in 10 ml of 
dry dioxane and 10 nil of n-C^HjSH were heated on a steam bath 
for 2 hr while passing dry HOI into the. mixture. A small amount 
of insoluble material was removed by filtration and the filtrate 
was evaporated to dryness under vacuum. The residue was trit
urated with VAA) and Et.OAc and the solid material was collected 
by filtration to give 1.6 g. mp 152-158°. 

2-«-Butylthio-2-(3,4-dibenzyloxyphenyl(-l-nitroethane (VIIc). 
--Na (1.0 g) was dissolved in 25 ml of MeOH and 2.0 ml of 
//-CjH.iSH was added. 3,4-I)ibenzyloxy-/3-nitrostyrene12 (7.2 gi 
in 10 ml of dioxane was added while stirring at 10° for 0.5 hr. 
After stirring for 2 hr at room temperature, the mixture was 
poured into H20 and made neutral with AcOH, and the separated 
oil was extracted with Et2(). The dried extract was evaporated 
and the residue was extracted with petroleum ether (bp 60-80°). 
On cooling the extract deposited 4.5 g (50'','.) of crystals, mp 42.5 
44°. Hecrvstallization from hexane gave mp 44-46°. Anal. 
(02BH28NOtS) C, H, N, S. 

/i-(n-Butylthio)•&-(3,4-dibenzyloxypheny 1 )ethylamine Hydro
chloride (Vllb).- LAH (5.0 g) was suspended in 50 ml of dry 
Kt2(), and 1.5 g of VIIc was added. The reaction mixture was 
rerluxed for 3 hr. H>0 was slowly added, followed by NaOH 
solution. The Et2C> layer was separated, dried (Na2SOj), and 
acidified with dry ethereal HC1. The yield of precipitated Vl lb 
was 2.8 g i(>E'(.), mp 123-125°. Kecrystallization from EtOAc 
gave a pure material, mp 12.S.5 130.5°. Anal. ',('•, Jha'SO.,>-
HOD 0. H, 01, S. 

Compound Vila was prepared by hydrolyzing 0.25 g of Vllb 
in a mixture of 1(1 ml of AcOH and 5 ml of concentrated HOI. 
The mixture was stirred for 4 hi' at 60-70° and evaporated. 
The residue was stirred overnight with KtOAc to give 0.1 g, 
mp 147 149°: the ir spectrum was identical with that of VII: 
tic on silica gel in /-PrOH--glacial AcOH H.O (45:42:10), 
Ht (Vila and VII) 0.62, R.t (Vllb) 0.76. 

2-Amino-5-(3,4-dihydroxyphenyl)-2-thiazoline (XII). Com
pound 1 (2.2 g) was added to 1.8 g of KSCN in 10 ml of H-..0. 
The solution was heated for 3 rain and a precipitate was formed. 
The reaction mixture was heated for an additional 5 min, cooled, 
and filtered. After recrystallization from H2() and 96% EtOH 
Ihe yield was 1.3 g ( 6 2 ' , ) ; mp 227 22S°: nnir (DMisO-r/,,, 
Me.Si) S 3.30 (dd, 1, ./ = 10 and 11 Hz. 1 II in CH,), 3.90 (t. 1, 
./ = 10 Hz, 1 II in CH-,), 4.80 (dd, 1, ./ = 10 and 11 Hz, CH), 
6.70 I m, 3, aromatic H), 7.95 (bs, 1, OH), 8.42 i'bs, 1, OH), 8.S2 
''lis, 2, Nll2). Anal. i(IaIIINN2()2S) O, II, N, S. 

2-Amino-I-(3,4-dihydroxyphenyl lethanesullonic Acid (XIIIi. 
A mixture of 8.5 g of norepinephrine, 5.2 g of NaHSOs, 31.0 g 
of Xa2SO;i, and 50 ml of H 2 0 was refluxed for 7 hr under N2. 
After 15 min of reflux the pH was lowered to 6 7 with 4 X HOI. 
The mixture was evaporated in vacuo and extracted with KtOH. 
The EtOH was removed in vacuo and the product was recrysial-

••12! I. l i ax t r r , I.. T. Allan, and (I . A, S i n n , ./. Chem. So,'.. 3654 H905) . 

lized twice from 1I.O; vield 5.0 g (43'-,',,) of XIII , mp >350°; 
nnir (D20, TSS standard) S 3.60 (m, 2, OH2), 4.25 (m, 1, OIE. 
6.95 fin, aromatic II). Anal. (08IliiN06tS) 0 , H, N, W. 

6-!3,4-Dihydroxyphenyl)thiomorpholin-3-one (XIV). 'Com
pound X (2.1 g) was heated at 150° for 2.5 hr. The product was 
recrystallized from H 2 0 to give 1.1 g ( 0 1 ' c ) of XIV: mp 199 
201°: nnir (DMSO-r/t, Me*Si) 5 3.30 (s, 2, SCIECO), 3.45 (in, 2, 
CHoNHi, 4.21 it, I, ./ = 7 Hz, CHS), 6.7S mi, 3, aromatic IE . 
7.85 ibt, 1, NH). S.7 tbs. 2, OH). Ami. (C :dI„NO : iS) 0, H. N. S. 
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This paper deals with the preparation of some addi
tional1 alkyl- and aryl substituted amidinothioureas2 ~4 

as possible antithyroid compounds. The most highly 
active antithyroid substances contain thiourea moieties. 
XHCSXH, capable of being easily oxidized; the sugges
tion has been made that the interference with thyroxine 
synthesis is by a direct reaction between I2 and SH 
(formed by enolization) to form a disulfide.'' ~" It was 
thought worthwhile to synthesize more amidinothio
ureas, due to their very facile oxidation into 1,2,4-
thiadiazolidine derivatives.2 The reaction for the 
synthesis of I follows. 

U 

I!NI1CSNH2 + ArNIION—%- ArNHONCSNIE- HOI 

Ni l 
1 

Experimental Section 

It has been found possible'2~4-9 to prepare many substituted 
amidinothioureas hydrochlorides (Table I) by the interaction of 
arylcyanamides with appropriate thioureas. 

Equimolecular quantities of arylcyanamides in dry Kt2() solu
tion and 1-alkylthioureas dissolved in Me2CO were mixed. Dry 
l t d was passed through the mixture for a few minutes. A 
colorless crystalline product separated which was filtered and 
washed thoroughly with warm Me2CO followed by Et20. 

Pharmacological Screening.10'14 Male Sprague- Daw ley rals 
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No. 

I 
II 
III 
IV 
V 
VI 
VII 
VIII 
IX 
X 

Ar 

C H 2 = C H C H 2 

2,6-(CHs,)2CJIs 

p-CH3OC6H4 

m-CH3OC6H4 

p-CH3C6H4 

p-C2H,OC6H4 

p-ClC6H4 

p-CH3C6H4 

2,6-(CH3)2C6H3 

C,H5 

TABLE I 

R 

ArNHCNCNH, 

R 

C H 2 = C H C H 
n-Bu 
n-Bu 
n-Bu 
n-Bu 
ra-Bu 
M-Bll 

CH3 

CH3 

CH3 

HNS 

2 

•HC1 

Formula'1 

C8H14N\S-HC1 
CUHMN4S-HC1 
C13H20N4OS'HC1 
Ci8H2oN4OS-HCl 
C13H2„N,S-HC1 
C14H2SN4OS-HCl 
CI2H,-C1N4S • HC1 
C10Hi4N4S • HC1 
Ci,H l eN4S-HCl 
C9H12N4S-HC1 

Yield. 
' • ' < 

80 
7o 
75 
72 
77 
70 
78 
76 
75 
78 

Mp, °C 

145-146 
139-140 
134-135 
142-144 
129-130 
159-160 
144-146 
158-160 
152-153 
167-168 A U6H.5 <Jtl3 ^9Hi2.\4»-nUl /» 

All compounds were analyzed for N and S and the analytical results were within ± 0 . 4 % of the theoretical values. 

TABLE II 

ANTITHYKOIDAL ACTION IN INTACI' HATS 

Compd" (mg) 

Blank 
Thiouracil 

(0.500) 
I (0.913) 
II (1.22) 
I I I (1.45) 
IV (1.43) 
V (1.30) 
VI (1.54) 
VII (1.46) 
VIII (1.01) 
IX (1.06) 
X (1.19) 

Concentration of test co 

. Thyroid radioactivity, dpm ± std error 
" ' I uptake 

272,189 ± 13,670 

39,428 ± 9233* 
45,714 ± 6683* 
41,152 ± 17,735* 
24,764 ± 5672* 
64,265 ± 12,059'' 
22,967 ± 5011* 
29,005 ± 4056'' 
65,647 ± 10,866' 
87,405 ± 25,535* 
74,005 ± 12,561* 

128,604 ± 33,855c 

mpounds equimolar to thiouracil. 

PB"5I 

237,730 ± 12,340 

30,679 ± 7645* 
38,247 ± 5857* 
34,984 ± 16,240"' 
18,318 ± 4762'' 
52,448 ± 10,708'' 
15,674 ± 4151'' 
22,538 ± 3658* 
52,935 ± 8888* 
74,372 ± 21,921'' 
62,403 ± 22,513'' 

113,338 ± 31,297c 

bP< 0.001. °P<0M. 

.—. 
Inorg 1!BI 

25,017 ± 1238 

8,102 ± 1694* 
5,933 ± 899* 
4,837 ± 1341* 
5,155 ± 601* 
9,852 ± 1251* 
6,253 ± 691* 
5,408 ± 339* 
8,482 ± 1203* 
8,468 ± 2041* 
8,324 ± 979* 

10,189 ± 1768* 

Estd act. 
(thiouracil = 1.0) 

1 .0 
0.63 
0.57 
1.01 
0.74 
1.31 
0.91 
0.62 
0.42 
0.54 
0.33 

(100-125 g) were maintained on a low-iodide diet for 3 days then 
divided into groups consisting of four rats in each group. The 
animals in each group received an intraperitoneal injection of 1 
ml of either a blank (0.9% XaCl), thiouracil, or one of the test 
compounds. One hour later, 1 ,uCi of Na125I (carrier free) was 
injected intraperitoneally. Three hours after the injection of 
125I, the animals were sacrificed and the thyroids were removed. 
The whole lobes were placed in ground-glass homogenizing tubes 
and counted in a Nuclear-Chicago well scintillation counter to 
determine total thyroidal uptake. The whole lobes were then 
homogenized in 1 ml of 0.05 M barbital buffer (pH 8.6) containing 
1.0 X 10"6 M thiouracil. One milliliter of cold 20% trichloro
acetic acid (TCA) was added and the homogenate was centrifuged. 
The precipitate was washed twice with 1.0 ml of cold 10%, TCA. 
The original supernatant and the two washes were combined and 
the radioactivity w-as determined. The 125I in this fraction in
dicated the concentration of inorganic 126I or TCA-soluble 125I. 
The washed precipitate was counted in the homogenizing tube. 
The radioactivity in this fraction indicated the PB125I (protein-
bound iodine) or the TCA-precipitable 125I. The counts were 
all corrected for counting efficiency and are expressed as dis
integrations per minute. 

All compounds were dissolved in saline for injection. Thio
uracil and IX were dissolved with heating to 55°; I I I was only 
partially dissolved in saline, JOtOil, or NH4OIl, and therefore 
it was injected as a suspension in saline. All compounds (except 
I I I , IX, and X) were assayed at concentrations equimolar and 
ten times equimolar to 0.5 mg of thiouracil (3.9 /nmoles) and the 
biological effect was almost the same at both doses. Table I I 
summarizes the observations made with compounds I -X. 

All the compounds have antithyroidal activity and appear to 
inhibit incorporation of I2 in a manner similar to thiouracil. 
Compounds III , V, and possibly VI appear to be slightly more 
potent than thiouracil while IV and VI I -X appear to be slightly 
less potent. 
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In a routine screening evaluation for nonsteroidal 
antiinflammatory2 agents, it was found that 2-benzoyl-
pyridine (1) possessed a good level of activity in the 
carrageenan foot edema assay.3 This finding prompted 
us to prepare a series of aryl pyridyl ketones for evalua
tion as potential antiinflammatory agents. 

(1) To whom inquiries should be addressed. 
(2) For a survey of recent developments in nonsteroidal antiinfiammatory 

agents see T. Y. Shen in "Annual Reports in Medicinal Chemistry-. 19n7." 
C. K. Cain. Ed., Academic Press, New York, N. Y., pp 215-226. 
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