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drying over U;05 i vacuo, 2.6 g of 111 was obtained; v peaks
(D:0) (sodiun 3-(trimethylsilylpropanesnlfonate (TSS) stan-
dard) $ 3.43(dd, 2, J = 7and 8 Hz, CH,), 4.17 (di, 1, J = 7
and 8 Hz, CH), 6.90 (m, 3, aromatic H).

B-Methylthio-3-(3,4-dihydroxyphenyl jethylamine Hydrochlo-
ride (IV).—Into a solution of 1.8 g of Na in 50 ml of MeOH wax
passed 6.1 g of MeSH; theu 9.0 g of T was added while stirring
and cooling (Dry Tre-Me:CO).  The wmixture was further stirrerl
while cooling for about 3 hy, filtererl, and covcentrated te rucuo
to dryness.  Anhvdrons Et;0 was satarated with dry HCl and
added to the reaction mixture. After repeated evaporation the
mixtire was treated with hot glacial AcOH, filtered, and cooled.
The yield of TV wax 6.2 g, mp 178~150°.

Method A. General Procedure.--'1'c a suspension of 2.25 g of
I'in 10 ml of glacial AcOH, 3.0 il of the appropriate mercaptan
was added.  The mixture was heated on o steam bath for about
10 mmn 16 complete =oludon.  After cooling the precipitate was
tiltered and reervstallized (Table 11).

2-Amino-1-(3,4-dihydroxyphenyl)ethylmercaptoacetic Acid
Hydrate (X). Method A. A mixiure of 3.3 g of T and 5.0 ml of
mereaptoncetic acld was heafed on a <teamn badr for (L5 hr.
After cooling the mrexcted mercaptoaceric acld was extracied
with 111.0; the residite thus obtaived was dissolved in 1.0 and
the pIL was brought to about 5 with Nal1C Oy, ‘The precipitated
=olid was colleeted and washed with 969, FtOH and Et.0:
vield 2.2 g mp 149-151°, Recrystallization from H.0) and 307,
ltOTT gave 1.2 g, mp 153-155°.

Method B. 3-(n-Butylthio)-3-(3,4-dihydroxyphenyl jethyl-
amine Hydrochloride (VII).---Norepinephrine (1.0 g) in 10 ml of
drv dioxane and 10 ml of n-CyHSH were heated onn o steam bath
for 2 hr while passing dry HCl into the mixture. A suwall amount
of lsobible material was removed by filtration and the filtrate
wis evaporated Lo drvness under vacunm.  The residue was tric-
meated witlh .0 and EtOAce and the solid material wax collected
by filiration to give 1.6 g, mp 152-15%°,

2-p-Butylthio-2-(3,4-dibenzyloxyphenyl j-1-nitroethane (VIIc).
- Na (1.0 g) wasx dissolved in 25 ml of MeOH aud 2.0 ml of
a-CiHSH was added.  3,4-Dibenzyloxy-g-nitrostyrenel? (7.2 g;
i 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
ponred into HyO and made nentral with AcOH, aud the separated
oil was exiracted with Et.(). The dried extracr was evaporated
and the residne was extracted with petrolenm ether (bp 60-80° .
On cooling the extract deposited 4.5 g (5071 of crysials, np 42.5
4° Recrystallization from hexane gave mp 44-46°.  tael
1CHauNOS) C,) I, N, S,

#=(n-Butylthio)-3-(3,4-dibenzyloxyphenyl jethylamine Hydro-
chloride (VIIb).---LAH (5.0 g) was snuspended in 50 1l of dry
[:0, and 4.5 g of VIIe was added. The reaction mixtinre was
refluxed for 3 hr. H.O was slowly added, followell by NaOH
solition.  The K0 layer was separated, dried (Na.S0,), and
acidified with dry ethereal HCI. The vield of precipitated VIIh
was 2.8 g (61¢0), mp 123-125°.  Recrystallization from EtOAc
give u phre materinl, mp 128.5-130.5°  Anal. (CagHuNOwS -
HCH ¢ H, CL S,

Compond VIIa was prepared by hvdrolyzing 0.25 g of VIID
iv g mixture of 10 il of AcOH and 5 ml of concentrated HCL
The mixtnre was stivred for 4 hr at 60-70° and evaporated.
The residne was stirred overnight with FtOA¢ to give 0.1 g,
mp 147-149°; the ir spectriin wax idemical with thar of VII:
tle on silica gel e ~PrOH-glacial AcOH- H.0) (45:42:10),
Ay (VIla and VI 0.62, B: (VIIb) 0.76.

2-Amino-5-(3,4-dihydroxyphenyl)-2-thiazoline (XII). - Cowm-
pound 1 (2.2 g} was addel]l to 1.8 g of KSCN in 10 ml of H.0.
The solution was heated for 3 min and a precipitate was formed.
The reaction mixture was heated for an adilitional 5 win, cooled.,
and filtered.  After recrystallizadon from HaO and 966, Ei1O1
the yield wasx 1.3 g (62077 mp 227 228° umr (DMSO-d,,
MeySiy 8330 ¢dily 1, = 10 amd 11 Hz, 1 I i CHa), 3.90 (1, 1,
o= 10 Hz, 1 T in CH,, 4.80 (dd, 1,/ = 10 and 11 Hz, CH?},
6.70 cny, 3, wronratic [Ty 7.95 (bs, 1, OI1), 842 (bhs, 1, O111, 8.82
by 2, NHu chnad, (NGO C) 1N, S

2-Amino-1I-(3,4-dihydroxyphenyl ethanesulfonic Acid (X1l

A mixtire of 8.5 g of norepinephrine, 5.2 g of NaHSO; 310 g
ol NaSOy, and 50 ml of HyO was refluxed for 7 hr ander N..
After 15 min of reflux the pH was lowereid to 6 -7 with + & HCL.
The mixture was evaporated ¢n vacuo and extracted with EtOH.
The FMOH wis removed fa vacio and the prodiet was recerysial-

12 L Baxoer, LT Allan, and G N Swan, S Chem S, 3104 £1915).
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lized wice from HaO); yield 5.0 g (43%,) of X1II, mp >350%;
nnr (10, T8S standard) 8 3.60 (1, 2, CHy), 4.25 (u1, 1, CH?Y,
6.05 (m, aromatic H). dnal. (CGHuNOS) C, H, N, 8.
6-13,4-Dihydroxyphenyl )thiomorpholin-3-one (XIV).. -Com-
pornd X (2.1 g) was heated at 150° for 2.5 hr. The product was
recrystallized from HzO to give 1.1 g (6147 of XIV: mp 199
2019 umir (DMSO-dy, MegSi) 6 3.0 ¢35, 2, SCHL.CO), 345 (1, 2,
CHoNH G, 421 0, 1, = 7 Hz, CHS), 678 an, 3, aromatie 115,
TR L, NHG ST ihs, 2, OHY  Anal CulLNO) C, 1L NS
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Synthesis of Some Antithyroid Componnds. 1}
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This paper deals with the preparation of some addi-
tional? atkyl- and aryl substituted amidinothiourcas®**
n=: possible antithyvroid compounds.  The most highly
active antithyroid snhstances contain thiourea moleties,
NHCSXNH, capable of being easily oxidized: the sugge~
tion has been made that the interference with thyroxine
synthesix is by a direet reaction between Iy and SH
{(formed by enolization) to form a disulfide” ™ It was
thought worthwhile to synthesize more amidinothio-
ureas, due to thelr very facile oxidation into 1,2,4-
thiadiazohdine dernhvatives®*  The reaction for the
synthesis of T follows.

R
HCL i
RNHCSNIL 4+ ArNITON — ArNHONCSNH.-HC1
s
Nl

Experimental Section

[t has been found possible?=+® to prepare many snbstitnced
anidinothionreas hydrochlorides (Table 1) by the interactinn of
arvieyanamides with appropriate thionreas.

Iquimolecular quantities of aryleyanamides in dry KO =olu-
tion and l-alkylthioureas dissolverl in Me,C() were mixed. Dy
HCl was passed throngh the mixture for a few mimites. .\
colorless erystalline produet sepurated which was filtered and
washed thoroughly with warnt Me.CO followed by Kt.0).
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Tasre I

R
AI'NHCILICNH‘J'HCl
i g
HN®
Yield
No. Ar R Formula® B Mp, °C
I CH,=CHCH, CH,—=CHCH, CsH.,N,S-HCI %0 145-146
II 2,6-(CH2)2CG-H3 n-Bu CHHZZNAS'HCl ) 139-‘14()
111 p-CH,OC¢H, n-Bu CH,NL0S-HCI ) 134-135
v m-CH;OCsH, n-Bu CsH20N,O8-HCI 72 142-144
V p-CH;C¢H, n-Bn CeHoNS-HCI i 129-130
VI p-C.H;0C:H, n-Bu CHysN,OS-HCI 70 159-160
VII p-CIC¢H, n-Bu C1H:CIN,S - HCI 8 144-146
VIII p-CH;CsH, CH; CioHuNS-HCI 76 158-160
IX 2,6-(CH;),CeH; CH; CHi NS -HCI 75 152-153
X CeIl; CH; CHuNS-HCI 78 167-168
» All compounds were analyzed for N and 8 and the analytical results were within £0.49% of the theoretical values.
TasLe I
ANTITFHYROIDAL ACTION IN INTact Rars
Thyroid radioactivity, dpm = std error——————r————o——— Estd act.
Compd* (mg) 1] uptake PRI Inorg 1261 (thiouracil = 1.0)
Blank 272,189 + 13,670 237,730 = 12,340 25,017 £ 1238
Thiouracil
(0.500) 39,428 + 9233 30,679 = 7645¢ 8,102 = 1694" 1.0
1(0.913) 45,714 + 6683% 38,247 =+ 585370 5,933 £ 899h 0.63
1T (1.22) 41,152 £+ 17,733% 34,984 =+ 16,2400 4,837 4 1341° 0.57
IIT (1.45) 24,764 £ 3672 18,318 = 4762° 3,135 £+ 6014 .01
IV (1.43) 64,265 = 12,059" 52,448 £ 10,708" 9,832 £+ 1251° 0.74
V (1.30) 22967 + 5011° 13,674 £ 41517 6,253 =+ 691 1.31
VI (1.54) 29,005 £+ 4056° 22 538 £ 3658 5,408 = 339 0.91
VII (1.46) 65,647 = 10,866" 52,935 £ [88KL 8,482 + 1203 0.62
VIII (1.01) 87,405 £+ 25,535" 74,372 = 21,921 8,468 £+ 2041" 0.42
IX (1.06) 74,005 = 12,561 62,403 = 22,5138 8,324 £ 979t 0.54
X (1.19) 128,604 =+ 33,855¢ 113,338 = 31,297¢ 10,189 £ 176%¢ 0.33

« Concentration of test compounds eqiiimolar to thiouracil.

(100125 g) were maintained on a low-iodide diet for 3 days then
divided iirto groups consisting of four rats in each group. The
animals in each group received an intraperitoneal injection of 1
ml of either a blank (0.99; NaCl), thiouracil, or one of the test
compounds. Omne hour later, 1 xCi of Na'®I (carrier free) was
injected intraperitoneally. Three hours after the iujection of
1], the animals were sacrificed and the thyroids were removed.
The whole lobes were placed in gronid-glass homogenizing tubes
and counted in a Nuclear-Chieago well scintillation counter tn
determine total thyroidal uptake. The whole lobes were then
homogenized in 1 ml of 0.05 M barbital buffer (pH 8.6) coutaiuing
1.0 X 1075 M thiouracil. One milliliter of cold 209 trichloro-
acetic acid (TCA ) was added and the homogenate was centrifuged.
The precipitate was washed twice with 1.0 ml of cold 109, TCA.
The original supernatant and the two washes were combined and
the radioactivity was determined. The %] in this fraction iu-
dicated the concentration of inorganic %I or TCA-soluble 1%].
The washed precipitate was counted in the homogenizing tube.
The radiocactivity in this fraction indicated the PB!%I (protein-
bound 1odine) or the TCA-precipitable %I, The counts were
all corrected for counting efficiency and are expressed as dis-
litegrations per minute.

All compounds were dissolved in saline for injection. Thio-
nracil and IX were dissolved with heating to 55°; IIT was only
partially dissolved in saline, F{OH, or NH,OH, aund therefore
it was injected as a suspeunsion in saline. All compounds (except
III, IX, and X) were assayed at concentrations equimolar and
ten times equimolar to 0.5 mg of thiouracil (3.9 umoles) and the
biological effect was almost the same at both doses. Table IT
summarizes the observations made with compounds I-X.

All the compounds have antithyroidal activity and appear to
inhibit. incorporation of I in a manner similar to thiouracil.
Componnds 1T V, and possibly V1 appear to be slightly more
potent than thiouracil while IV and VII-X appear to be slightly
less potent.

¢ P < 0.001.

¢ P < 0.0L
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In a routine screening evaluation for nonsteroidal
antiinflammatory? agents, it was found that 2-benzoyl-
pyridine (1) possessed a good level of activity in the
carrageenan foot edema assay.® This finding prompted
us to prepare a series of aryl pyridvl ketones for evalua-
tion as potential antiinflammatory agents.
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Med., 111, 544 (1962).



