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and dried aver Mgs0O;. When the dry ether solnrion was treated
with 7 N ethanolic HCL, a gy solid precipitated.  This
hydrochloride  was  recrystallized  from agqueans  ethanal-
other.

N-(1,1-Dimethylpropyny!)-1-indanamine Hydrochloride {6).
Taa stirred mixtinre of 10.0 g (0.075 mole) of 1-indananiine, 9.5 g
(0.09 mole) of NaaCO;y and 1.0 g of copper—-bronze in 125 ml of
acetone was added dropwise, 9.25 g (0.09 mole) of dimethyl-
ethynylearbinyl ehloride®  The reaction mixture was stivred at
raom temperature overnight hefore filtering the iorganic solids.
The weetnie was evaporated He veceo and w small portion of the
restdne was eonverted to the hvdrochlaride with 7 .V ethanali
HCL for nnalysis,

N-(1,1-Dimethylpropyny!)-N-methyl-1-indanamine Hydro-
chloride (7).--The above compannd (6) was methvhited with
Tormic aeid and paraformaldehyde® and canverted to the hyvdra-
ehloride.

N-Propynyl-1-indanamine Hydrochloride (Z).—A mixtie af
2.4 g (0.04 mole) of propargvlamine and 3.3 g (0.02 mole) af
I-cliloroindane in 25 ml of izopropyl alcohol was refluxed ¢ hr.
After coaling, the solid propargylamine hydrochloride was filtered
and the filtrate was evaporated to dryness. The residne was
eonverted to the hvdrocldoride.

Primary ainines not conunercially available were prepared by
the formation of the oxime from the corresponding ketoue,
followed by catalytic rednetion (557 Pd—C) of the oxime in AcOH-
H.RO, (19:1 by valne). A small portion of the hase wis
ennverted to the hydrochloride for nnalysis.

The following compannds were prepared in this manner.

1,2,3,4-Tetrahydro-1-naphthylamine hydrochloride, mp 182
IN5%. Anal. Caled for CypHpN-HCL: €, 65.37; H, 7.64; N,
.64, Found: C, 65.11; H, 7.74: N, 7.34.

6,7,8,9-Tetrahydro-5H-benzocyclohepten-5-amine hydrochlo-

(8) G. I, Herunioon, L ). Sheelian, and 11, I Maloney, J. e Chem, Soc..
72, 3542 (1150).
) QL Ainsworth and N. R. Laslon. J. Org. Chon., 26, 3776 (1961).

Thyromimetics.
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ride, myp 2772757 nal. Caled (or C N TICE
S22 N, o8 Ponnd: C,67.05; 11, s 160 N, (.97

Acenaphthen-1-amine hydrochloride, inp 300°. Ol Caled
Far CllyNCLHCE C0 700050 1L 484 N 6.8 Fonnd: L
6T T ALad N, 6.8,

Monoamine Oxidase Inhibitory Assay.  Comparative experi-
nients were perforned in which graded dozes of the 1est snbstmn-e
IN-methyvl-N-2-propynyl-I-indanamine  hyvdrochloride 11 i
this instanre ! and the standard, pargyvline in 1770 agueans solnting
were administera]l snhentaneansly ta two granps of three miee.
Afrer a periad of 4 hry 2.5 mg of methyl 17-0O-(tetrahydra-2-
pyranyliveserpate as o 39, salution e palvethvlene glveal
diethylacetamide 14:110 was injecred subentaneonsly, and 1he
anintls were placed three 1o a cage 1 an acuivity recarder. 'The
aetivity of the mice was recarded for a period of Gmin, A dosange
ranging fronn 2.5 to 200ng/kg se of T was emplaved.  An abrapm
merense i the acrivity of the mice was abzerved when the dasage
at 1 had reached 10 mgskg. The abserved inrrease in netivity
wis greater than that produced by 100 mg/kg =c ol pargvline and
<lightly less ihan that prodoced by 120 mg/ke. oo =iilor
uner, pradinets 2013 were assaved and the resnlts were -
pressed in derreasing arder ol activity of 1in "Table 1.\ =econd
1vpe of campnrutive stndy cax illnsteated nxing T was also made.
Twa granps of three miee tone af which served ax o vontral
were injected =nbrntneansly winh 2.5 mg/kg of meihyl 17-0-
Hetrahivdra-2-pyranylreserpate.  After 30 min when =edation
ahd plosis were gnite obvions inall ol the animals, one o the
gronpis received 4t mg/kg se of 1. Within 30 40 min the aninals
=0 treated had become alert aud active, and all evidence ot ptosiz
hind disappeared.  The nntrenred contrals were <till deeply
sedated, did ot mave abom, and =ull showed marked ptosis.
Aca dose of 200 mg/kg pargvline pradiced na obvions deerense
in the sedation ar degroe of ptosis when administered to animals
previously areated  with  niethyl  17-O-Cletrahydropyranylre-
serpate. At a dase of 4000 mg/kg there was =ame rednetion in
sedation and the degree of puosiz, but the animals were still
shnggish in aheir action and hiad not recovered ta the degree
approaching rhat nated alter 20 mg/kyg of 1.

(6.8

VI. The Synthesis and Biological Screening

of 3,5-Diiodothyroacetic and -propionic Acid Analogs
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Several 3,5-diiodothyroacetic and -propionic acids as well as certain af their ether and esxter derivatives were pre-

pared and examined far hypocholesteremic activity.
further in other thyromimetic assayvs.

The interesting 2'.3’'-dimethyl componnds were stndied
The componnds, in general, had wenk cholesterol-lowering activity al-

thongh a desired separation of activities was evident e componnds I1Th, 1Va, and IVh.

Jorgensen and co-workers®? have shown within
scries of dialkyl-3.5-diiodothyronines and 3,5-diiodo-

4/-deoxythronines  that  the 2°.3'-dimethyl analogs
were among  the most aetive  compounds.  Subse-

quently. these workers® showed that the phenyl ether
of 3,5-diiodotyrosine had cholesterol-lowering activity.
Herman, Lee, and Parker,® in studying the hypocholes-
teremice activity of thyroxine-like compounds, have
reported  that  3,5-dilodo-3",5'-dinethyl  compounds
have aetivity coniparable to that of the corresponding
3,300 -tetraiodo  analogs.  Other  studiess=7  have

(1) L. . Jorgensen and P. N. Kaul, J. Am. Pharm. 4ssoc., Sci. Ed., 48,
653 (1959).

(2) E. . Jorgenseh, N. Zenker, and C. Greenberg, J. Biol. Chem., 285,
1782 119501,

cir b Codorgensen, U AL Leianan, O Gesenbery, and N Zenker, vhni,
237. 3832 (19621,

(11 Ro Gl Reraan, Co Co Lee, wnd R Pavker, Jdreh. Intern. Pharnooo-
dyn., 138, 284 (1061,

shown that alteration of the alanine side cham ol 3,5-
ditodothyronines has o significant cffect on the nutarve
and magnitude of the elicited biologieal responses,
Thus, the several  dinlkyl-3.5-duodo-
thyroacetic and  -propionie cortain of ther
ether nnd ester devivatives, as well ax the phenyl
ethers of 4-hydroxy-3.5-diiodophenylacetic and -pro-
plonic acids wax amdertaken.  Speetfienlly, 1t was
hoped  tlit these compounds would  lower  plisnin
cholesterol levels without at the sanie tinte increasing
ealorigenic  or ecardine  responses, A second more

synthesix of
neids,

t3) N. RR. Swasilli, R. L. Kroe, and R, 1. Metwzer, Endoceiology, 64, G2
L1959

(61 15, Dlenk, C. M. Geeenbweew, s o0 1 Weewio, o ed, Ciaon,, T 0050
V1964,

Ty D Blunk, LGl Reee, IR Pfeiler, and ©0 AL Greenberg, whail, 9, 10

1Y, pper Vo b series,
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Colnpd
no. n X
Ia 1 NOs
b 1 NO:
c 1 NO.
d 1 NO:
e 2 NO:
f 2 NO:
I1a 1 I
b 1 I
c 1 I
d 1 1
e 2 I
f 2 I
I11a 1 I
b 1 I
c 1 I
d 1 I
e 2 I
f 2 I
z 1 I
IVa 1 I
b 1 I

OH
OH

OH
H

OH
OCH;
OH

OCHs

T HYROMIMETICS.

TasLE 1

VI

SuBsTITUTED 4-PHENOXYPHENYLACETIC AND -PROPIONIC ACIDS

R

H

2'.3’-CH;
5,6.7,8-(4H)°
3',5'-CHs

H

2'.3'-CH;

H

2’.3'-CHjs
5,6,7,8-(4H)°
3’,5’-CHs

H

2’ 3’-CHs

H

2/ 3'-CHs
5,6,7.8-(4H)°

3’,5'-CHs
H

27,3’-CH,
2’,3’-CH;s
2'3'-CH;

2'3'-CH;s

R R

B

Mp,

Rf cca
C:Hs 101-102
CaHs 122-124
C:Hs 94-96
CyHs 83-85
C:Hs 84-86
C:Hs 119-120
C:Hs 105-106
C:Hs 126-127
C:Hs 85-86
C:Hs Oit
CeHs Oil
CyHs 94-96
H 191-193
H 194-196
H 218-219
H 196-197
H 197-199
H 237-239
H 178-179
(CH2)»N- 206-208

(C:Hs):
(CHz):N- 195-197
(C2Hy)2

833

« Melting points were taken in a Thomas—Hoover capillary melting point apparatus and are

B. Blank and C. M. Greenberg, U. S. Patent 3,210,413 (Oct 5, 1965).

Siedel, H. Nahm, and J. Konig, German Patent 1,072,998 (Jan 14, 1960).

X
(CH,)»COOR’
X
Recrystn Ve —-——Caled, g——— ——Found, Y-——
solvent yield I'ormula C H Norl C H Norl
CH:0H 61 CwHiaN20O7 35.49 4,08 8.09 35.41 4.12 7.9
CHsOH 50  CisHuN:0®  56.43 4.99 6.93  56.43 5.30 7.25
C:HsOH 47 CaHaN2Og 58.60 5.15 6.51 58.98 5.33 6.31
C:H;0H 62 CioHzxN20sg 56.43 4.99 6.93 36.56 5.07 6.59
807 CH;OH 80 CiHisN2O5 36.66 4.48 7.78 36.55 4.55 7.86
C:HsOH 3 CaH2N:0s 57.41 5.30 6.70 57.51 5.37 6.89
CHs0H 41 CisHl 0% 37.16 2.92 49.09 37.27 3.00 49.39
C:H:0H 72 CuHuLOS 40.31 3.56 44.83  40.46 3.38 44.79
Aq C:H;0H 57 CaHal204 42.59 3.74 42.86 42.81 3.76 43.26
78 Ci9HazeI204
51 Chi7Hi6120s
Aq CH;0H 50 CaoHaol204 41.40 3.82 13.75 41.85 4.14 43.59
CH:CN 93 CisH10I203 35.03 2.10 52.87 35.15 2.22 52.24
Aq C:Hs0H 78  CisHuLOS 36.67 2.69 48.43 36.69 2.87 48.14
CH:CO,CoHs—~ 75 CigHisI2:04 39.29 2.93 46.14 39.44 3.13 45.56
petr ether
Aq C:H:0H 7 CusHiaI2048 36.67 2.69 48.43 36.81 2.71 48.07
C:H;OH 36 CisHpI,0s 36.46 2.45 51.37 36.76 2.69 51.40
CH:CN 40 CirHiel204 37.94 3.00 47.17 38.29 2.99 47.25
Aq C:H;0H 67 CrHisl204 37.94 3.00 47.17 38.27 2.96 47.30
Acetone—~ 94 CxHxLNOJ 40.05 4.28 38.47  40.37 4.33 38.35
hexane
CH:OH- 80  CuHxL,NOJ 41.00 4.49 37.67  41.16 4.69 37.43
(CeHs):20
corrected. *® Reported previously by

¢ This is 4 Hemihydrate. ¢ Reported by W.

Y

7 Hydrochloride.

TasLe II
RELATIVE THYROMIMETIC ACTIVITIES®
R R I
Y R’
1
Plasma Oxygen Heart
Colnpd total con- wt Anti-
no. Y R R’ cholesterol sumption increase goitrogenic
II1a H H CH,COOH Inactive
b OH 2',3"-CH; CH.COOH 0.06-0.09 0.014 0.013 0.01
¢ OH 5,6,7,8-(4H) CH.COOH 0.025
d OH 3',5'-CH; CH.COOH 0.025
e H H CH,CH.COOH Inactive
f OH 2',3"-CH; CH.CH,COOH 0.008
g OCH; 27,3'-CH;, CH.COOH 0.038
IVa OH 2',3"-CH; CH:COOCH,CH.N(C:Hs). 0.10-0.15 0.014 0.015 0.01
b OCH; 27,3"-CH; CHCOOCHCH,N(C:H3), 0.017 0.006 0.003 Inactive
Va H H -CH.CH(NH,)COOH 0.005°
b OH 27,3-CHj 1-CH.CH(NH,)COOH 0.10-0.24° 0.16° 0.12¢

@ Activity is expressed in terms of L-T; having an arbitrary value of 1.

oxy )»-3,5-dilodophenylacetic acid.

general goal of this investigation was to determine if
previous structure-activity correlations were valid,

The syntheses followed the well-established path-
ways described by Wilkinson® and Kharasch and co-
workers® for the preparation of 3 5-diiodothyroacetic
and -propionic acids. The methoxyphenols required
in these syntheses as well as the ether and ester deriva-

(8) J. H. Wilkinson, Biochem. J., 63, 601 (1956).

(9) N, Kharasch, 8. H. Kalfayanh, and J. D, Arterberry, J. Org. Chem., 21,
125 (1956).

¢ This value is comparable to that reported in ref 3.

® This compound is 4-(4-hydroxy-5,6,7,8-tetrahydronaphth-
¢ Valne taken from ref 3.

tives I11g, IVa, and TVb were obtained using previously
described routes. The reactions are summarized in
Chart I, while the compounds prepared, together with
appropriate physical constants and analytical data, are
presented in Table 1.

Experimental Section

Methoxyphenols.—2,3-Dimethyl-4-methoxyphenol was pre-
pared from 2,3-dimethylphenol as described by Jorgensen and
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R R
Y H R R NO,
+ — Y 0O (CH,)»CO,C,H-
NO.
NO,
H {CH.)» CO~.CJH;_ 1
H.
NO;‘ ltetrazotization
L
R R !
Hi .
o Y O (CH2),CQ.C,H,
I
1
R R 1
NaOH
X-@-OQ(CHMCO_,H
I
111

l/(‘_‘H;‘]_,NCH_,(‘HJ()l

R R !
Y ‘<:\>-O<<_=—>-1CI{J)ZC03CH_)CHZN(C_.H3 s
I

IV

Kanl.t  3,5-Dimethyl-4-nethoxyphenol wax abtained according
to the directions of Baker and Brown.® 5,6,7,8-Tetrahvdro-
nnphthalene-1,4-diol was prepared from the Diels-Alder adduet
of butadiene and 1,4-benzoquinoie!! and was then methylated
{o give 5,6,7,8-tetrahydro-4-methoxy-1-naphthol.1?

Ethyl 3,5-Dinitro-4-phenoxyphenylacetates and -propionates
(TIa-f).-—A solution of equimolar amounts of ethyl 4-hydroxy-3,3-
dinitrophenylacetate® or -propionate? and p-tohtenesnlfonyl
chloride in pyridine was stirred and heated an n steam bath far
10 min.  The appropriate phenol was added and the mixtnre
wax =tirred nnder reflux for 2 hir. The proditets were izolated
and pnrified us described earlier,'

Ethyl 3,5-Diiodo-4-phenoxyphenylacetates and -propionates
(Ila~f).~-Reduction, tetrazotization, and iodination were per-
formed nsing well-known procedures.»%13

3,5-Dilodo-4-phenoxyphenylacetic and -propionic Acids (IIla-
f).—Hydrolysis of the esters 11 was effected with a 1:1 mixture
al hydriodie and acetic acids.  After refluxing for 4-6 hr the
~olutions were cooled, dilnted with water, and cooled further,
and the resnlting precipitates were filtered, washed with water,
and recrvstallized.

S WL Baker and NoC. Brown, J. Chem Soce., 2308 11948,

(111 N, Asder and . Stein, Chem. Ber., 62, 2237 (1629).

12y R, B, Thompsan and J. A, Chenicek, Ind. Eng. Chene. 47, (451
1 1053).

(13) 1A, Blank, I'. R. Pfeiffer, C. M. Greenberg, and J. I'. Kevwin, J. Jed.
Clem., 6, 560 (1963).

Vol b

3,5-Dilodo-4-(4-methoxy-2,3-xylyloxy )phenylacetic Acid (Ilg).

‘A solution of IIb in aqueous ethrural enntaining dilnte NaQ1l
<salution was stirred 1 hr at raom temperntire. Tle selntion
was diluted with warer, acidified, caaled, and filtered. The prad-
et was washed with water and recryvstallized.

3-Diethylaminoethy! 3,5-diiodo-4-phenoxyphenylacelaie hy-
drochlorides (IVa and b} were prepared fram the acids T aned o
nxing the method of Havenstein and Pihlicke. 5.0

Biological Scrcening. - The compinds were screened  (or
livpacholesteremie aetivity in s Fed a diet amtaining 2
cholesteral and 17 cholic acid.™  Cranpennds whicli demeai-
strated signiliesan aetivity o this assay were then exinnined (o
calavigenie 357 eardine-stimnlatary, and  antipnitrageniets
activinies. The vesnules are =hawn in Table 11,

Discussion

The conpounds i this study had weak hypocholes-
teremic and thyromimetic netivity compared to 3,37.5-
triodo-L-thyronine (1-Ty). with the most active com-
pound, IVa, being 0.01-0.15 as potent as o=T' hn varions
asays,  From the data in Table 11 the following con-
chisions caar be drawn: (1) chunging the alaniue side
chain of Vivand b to an nectic or propiouic acid canses
o decrcase i hypocholesteremice activity (compare Vi
and b with Hn, b, e, and 1) (2) conversion of Vb to
the acetic neid analog HIb enuses n desirable separation
of wetivities, IIIL being 6-9 times more potent as a
cholesterol-lowering substance than as a stimulator of
calorigenie effeets or myocardial hvpertrophy; 3
conversion of I11Ib to the dicthylaminoethyl ester 1V
calses an merease in cholesterol-lowering  netivity
without n conconntant rige in ealorigenic rate or henrt
weight: (4) methylation of T1H and IV to the methyl
cthers TIIg and IVD causes n deerease in hypocholes-
teremie activity and o the eaxe of TVh canses o de-
crense mnoall activities with oo <hght separation of
activities; (3) the acetie aeid side chain scems to be
tmore desivable than the propionie neid side chain when
mensured by hypocholestercmie  activity  (IIh s,
IIIDN; and () the 2.3 '-dimethyl modification ix more
desirable than etther the 37,5-dimethyl or tetrahydra-
naphthyl modifications when measired by hypocholes-
tecemic netivity (compare THb with T11d and o).

In sumnpuy it ean be said that the curvent ~studies
confirm previons findings that methyl ethers are less
potent than their phenolie counterparts®'* and  that
the natinve of the =side ehate i thyroxine-like cam-
pounds has an effect on the type and magnitnde of thre
biologieal response they prodiree, >+
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