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led to an amido acld § whose structure was confirmed
through it nmr spectrum. Catalytic hydrogenation
of 5 gave the saturated amido acid 6. Hydrolysis with
hydrotodie ncid converted 6 to 3,5-dilsopropyvithyro-
nine (7) which showed color reactions with ninhydrin
{amino acid) and with MBTHS (phenol).  The strue-
ture of 7 was confirined through its nmr spectrun,
lodination of 7 alkaline medivm casily led to 8
in exeellent yield.

3.5-Ditsopropyl-3'-todo-pL-thyronine (8) wns tested
for antigoitrogenic aetivity by Drofessor Kenkichi
Tomitn, I1maculty of Pharmmaccutical Seienee, Nyoto
University, but it showed practically no activity.

Experimental Section

Where analyses are indicaied only by symbols of 1he elemenns
avalyiical results obtained for 1those elemeunts were within +0.4¢,
of the theoretienl valnes,

3,5-Diisopropyl-4-hydroxybenzaldehyde 11) wux prepared
according to the method of Nikiforov, e ol mp 106-108°,
HLF 119-120°% wmr (CDCL), 8 0.87 (s, 1, CHOY, 7.60 (s, 2,
aromaiie protons], G.90 (s, 1, OH), 3.30 (septet, 2, J = 6 Iz,
20H(CHy)), 130 (d, 12, = 6 1z, 2CHCH,)s).

Ethylene Acetal of 3,5-Diisopropy!-4-hydroxybenzaldehyde
(2).-=A solution of 10 g (0.048 mole) of aldehyde 1, 20 ml (0.35
mole) of ethylene glyeol, aud 5 g of NILCL iu 250 wl of dry
Calle was saturated with dry I1CH gas.  The mixture was re-
flnxed and H.0 generated in the course of the reaction was re-
moved by azeotropie disiillation.  After 30 hr no more H,0 was
formed. The reaction mixiure, alier neutralization with 15 g of
Ni.COy, was evaporated o vacwo (q drvness, The residne was
tnken up witlh ether and warer.  The ether layer was washed
(11,0)), dried, nnd evaporaied 10 give a cryvsialline residne,  Be-
crystallization from eyvelohexane gave 106 g (88°0) of 2 s
colorless prisuis, mp 132-134°. Thix substanee <hows no earbenyl
band in it= ir specirmm.

3,5-Diisopropyl-4-i4-methoxyphenoxy jbenzaldehydet3).--- Toa
solution of 10 g (0.04 mole) of 2 in 150 il of DMF, dried over
Bal), was ndded 1.56 g (0.04 g-ntom) of K. To the green soliution
wis ndded 21,1 g (0.05 mole) of dianixvhiodoninm bromide? aned 1 g
of active powder. ' The mixtire was heated on an oil bath of 150+
180° for 6 hr with stirring and nnder exclusion of moisinre.  The
reaction mixtire was cooled to raom femperanire, then taken up
with ether and water.  The ether lnver was washed (dihme NaOFH,
IO avd evaparated.  The residiie wis dissolved in 150 wml of
FtOH containing ca. 4 ml of concentrated 1CL 1hen heated tor
Stomin. The reaciion nnxiure was evaporaed o vacio 10 dry-
ness nnd the residiie was tuken up with ether aud water.  The
ether Iaver wax washed (11,0, dried, nnd evaporated i eacvo 10
dryiess. Theresidune 11,1 g wax chronrtographed on a cohinmnn
of 200 g of silien gel (Mallivekrodt 100 mesh).  LEhinion with
Callg gave 2,05 g 116,577 of 3. which wus recryvstallized from
beuzene-isooctinne ta give colorless needles: mp 87-8K8°: ir
(Nujoly, 1700 cin=v (C==01r; ne (CHCLy, 8 16 (d, 12, =
6.1 Tz, 2CHICH )sy, 311 (=epter, 2,0 = 6.1 Tz, 2CH(Clli),
RTT (5, 3, OCHy), 6.68 (d Gueompletely resalved), 4, para-disnb-
~tiited CiHa), 7. (36 (\. 2, uromatic protous adjacem 1o formyl
group), and 9.80 (<, 1, CHO).  lnal. 1CuHaOy)

2-Phenyl-4- [3,a dusopropy1-4-(zl-methoxyphenoxy}benzallI -5-
oxazolone (4).--\ mixture of 1.0 g (0.0032 mole) of 3, 0.69 g
1).0038 mole of hippnrie neid, 1.316 g 10.0038 mole ) of nuhvdroas
NiaOAe, and 4 1in! 10.039 mole) of Ac:0) was heated w«t 100° for
S hre o The reaction mixtnre was kepr overunight nt 2° 1o give u
seniizolid marerial which wis pressed o n ~uetion filier ind washedd
i cald HaO, hot THO), vielding 1135 g of vellow ervstals. Recrystal-
lizzinion from MeOIl gave 0.87 g (73.57) ol yellow needles:
wp 1491520 1v, Apws (937, ColLOTD) 360 mu (e 41,300), 372
199,200), and 388 (43,600); ir tNujol), 1795, 1770, 1655, and
1560 e Anel. (CoydlaNOGC) LN

i8] _\1eLlwll)en/url)mmlune Lhydrazone; IZ. Kamada, Nippor Kagoka
Zvsshi, 8T, 380 (1965).
0y AL Nikiforov, K. 3 Dyamaev, A AL Vold' Kin, and V.V, Frslm\.
Fzeo Mhab, Naade SSEL Ot Kiiieg, Nl 1836 19621 (Chem 1hstr,, 88,
TRAGS C1083).

107 R, Q. Brewstee ond 1. Geoening,
John Wiley ainl Rons, Ine,, New York, N Yo,

COrgante Syvnchess, Coll Vo, 1
1918, p 440.
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o-Benzamido-3,5-diisopropyl-4-(4-methoxyphenoxy )cinnamic
Acid (5).—A solution of 4.2 g (0.0092 mole) of azlactone 4 in 300
b ol O aud 100 mbo( 2 & NaOH was warnied at 60° for 31)
min, - The reaction mixture, after cooling, wns acidified wiih
chilledd dilte TTCT and coneentrated 1n vacuo a room temperiire
1o vield o bhrown solid residne.  Crystallization from Cellgixa-
actane gave 2.5 g 1370 of neid 5 as colorless needles: p 200
"1)"". IV, Agas 2293 mp (e 35,800) aud 202 ( ’4 100); v (Nujoly,
2700-2300 (¢ OOTh, 1673, and 1623 em=: e (CDCLL 6
L2 6d, 12,7 = 1)1 Iz, 2CH(CHy 1), 3 ))1\(‘])1(*1, 200 = i)
1z, 2C HC Iwy 5,72 (s 3, OCHS), 6.68 xmmmploiol\ resalyed

doubler, 4, avamarie 1), 7.65 1=, 2, arameice 1Ty, 7.20-7.00 (i, 5,
svonatie 11 and 10.00 (5 1, COOH).  dnal. (CollyNOD O
IT, N.

3.5-Diisopropyl-vL-thyronine (7). -\ solution of 0.4 g 10.002
moled of 6 prepured by eatalytic hvdrogenation r1’d, NeOTl, 1
mole of Tl uptuke s of 5 in 24 mb ol HY (sp gr .73 and 40 ml of
AcOTT was reHuxed (or 5 hir nnder Ny The reaction mixture wis
evaporated i ovaceo, nnd AcOH wag completely remaved by
repeated additions and evaparations of M) in vacwo. The
residiie was dissolved i dilute NaOIl, aud the sohnian wis
decolorized with Norit and then veniralized (pl1 7.2 wirth diline
AcOIL Fine crvsials of 3,5-diisorpopyl-oi-thyronine (051 g,
T3¢0 were obtnined which were collected by centrifugation,
wishied 1HLOL smd dried. Paper chromatography 1/ 1-BuOl1
cancetnrated NTLOH-TT.0), 5:1:2) 1 Re 0.71) showed a =iugle
<por: mp 227% ur (Chy0D), 8 Lo od) 12,7 = 6.1 Hz, 2011-
VCHy L) 300 cxeprer, 200 = 6 Tz, 2CIHCH ), and 1545
G081 twa broad stngle(s, 6, nromtic [T, A sample for elemenial
mnilyvsis was prepared by reprecipitation with HaO From a =alntion
i AMeOIL Anal, (CylleNO;-051LOYC) TN

3.5-Diisopropyl-3’-iodo-nL-thyronine 18). -To «a stirral, ice-
cooled =olution of T4 mg 0.2 nunolel ol 33-diisopropyl-
thyrouine (73 in 2 ml of 0.2 .8 NaOIT and 2 mt of 0.1 3/ Na.COy,
wix added drapwize 2 ml 10,2 mawle) of 0.1 3 KI, solntion.
After the ldition was completed, o simall amonnt of NallS8a,
solntion wax added and the mixtore was nentralized (pll 6.5)
with dihire AcOIT ta yield ST0 mg (907 1ol calorless microerystals
which were collecied by cenritngaiion, washed i 1.0, and dried
mp IST° decs Gk O HLeOLNT- 0510 CO LN
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In view of the potent hypoglyeemic activity shown
by hexahydroindeno[1,2-¢Jpyrroles and their possible
degradation products  indanamines?=* . series  of
dialkylaminocthylindans (1, 2) were preparved. Syn-
theses and a brief pharmacology of these compounds
are reported. A few of these compounds showed slight

(1) To whom inquiries rexarding this paper shonld be senl.
120 &, C. Labjvi and 1. Pathak, J. Wed. Chem., 8, 131 {19651,

ciroN. . Lahivi amd B Patak, hlion Paleal Applicatica 105,555
Gione 410641
CHCRCL Lahivieowd (5 Pathak, J. Phecses Sedl o press, (hivd paper of s
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TasLe I
Compd R, R Bp. °C (mm) n5)) Formula® HC1 mp, °C* Av l hlood sugar®
1a Me Me 170-172 (2.5) 1.523 CiHi:NO
Et Et 1/0—180 ( ,-’_)) 1 .-’_)32 C15H21N0
n-Pr n-Pr 160-170 (0.2) 1.525 CiHyuNO
n-Bu n-Bu 130-140 (0.2) 1.327 Cl1sNO
n-Pr 15 141-145 (0.5) 1.a53 Cul1uNO
n-Bu H 156-159 (0.35) 1.743 Ci;HuNO
2a Me Me 138-142 (0.6) 1.535 CHENO
Et Et 146-150 (0.4) 1.5315 Cis1HaNO
n-Pr n-Pr 161-163 (0.8) 1.542 Ci:H.:sNO
n-Bu n-Bu 156-157 (0.4) 1.355 C1:H;oNO
7’L-Pl’ [{ 151—153 (()4-)) 1 344 ClgHmNO
n-Bn H 166-168 (0.9) 1.503 Ci;HaNO
1 Me e 120-122 (3.0) 1.526 CisHiaN 133-155 6.0 x=1.2
Et Et 126-130 (2.5) 1.5336 Ci;HuN 120-122 1002 £1.7
n-Pr n-Pr 154-160 (0.2) 1.524 Ci:HuN 126-128 12.5 2.1
n-Bu n-Bu 115-120 (0.3) 1.573 CyHuN 134-136 7.8 +1.9
n-Pr Me 149-153 (0.2) 1.534 Ci;HuN 136-138 14.0 £ 2.2
n-Bu Me 120-126 (1.0) 1.508 CisHxN 162-164 12.1 £ 2.7
n-Pr H 125-127 (1.0) 1.525 Cu1Huy N 133-134 0.1 +2.3
n-Bu H 140-142 (1.1) 1.527 CisHayN 14>-146 10.3 £ 1.5
2 Me Me 96-100 (0.8) 1.423 CpHoN 189-191 C
Et Et 108-110 (0.5) 1.475 Ci;;HuN 128-130 80=x1.2
n-Pr n-Pr 126-128 (0.53) 1.486 Ci:HsN 119-121 11.3 1.2
n-Bu n-Bu 141-143 (0.5) 1.492 CiyHauN 134-136 7.0 +£1.7
n-Pr Ae 159-161 (0.6) 1.466 CisluN 146-149 11.0 £ 2.2
n-Bu Me 139-162 (0.8) 1.444 CieHssN 168-169 10.0 = 1.6
n-Pr H 143-145 (1.4) 1.521 CiHyN 140-141 7.7+ 1.8
n-Bu H 130-132 (0.8) 1.532 Ci:HayN 146-148 9.1+ 2.1
Tolbutamide 22.5 £ 2.5
@ Crystallized from EtOAc aud EtOI1, ® Data ou eight rabbits given a 23-mg /kg dose. < All compound\ showed a correct analyses
for C, H, N,

to moderate hypogly cemic and slight hypotensive and
muscle relaxant activities.

R

cH, CON CHZCH,N

pes
la
@p—CHZCON/ ' @Q—CHzc}IzN/ '

2a

All of the compounds reported in Table I were
prepared by a method similar to that described earlier
by the present author? as described in the Experimental
Section.

The compounds were primarily screened for hypo-
glycemic activity on normal, healthy, male rabbits at a
dose level of 25 mg/kg of body weight by the oral
route. Blood glucose determinations sere made at
different intervals up to 12 hr following dosing, following
a procedure of Hagedorn and Jensen.?> No significant
activity was observed compared to tolbutamide (Table
1) A few of these compounds, however, showed
slight muscle relaxant and hypotensive activity.

(3) H. C. Hagedorn and B. N. Jensen, Biochem. Z.,
137, 92 (1923).

(6) Hypogivcemic screening of some of tliese compounds were also
carried out by Bristo) Laboratories, Syracuse, N. Y., on fasting adrenalec-
tomized and alloxan-diabetic rats at 30 vig/kg along with insulin and tol-
hutainide. Blood xiucose determinations were inade emnploying the Tecli-
nicon autoAnalyzer Inicroglucose method. None of these colnpuuwnds
showed siznificant activity.

1835 46 (1923):

Experimental Section’

1- and 2-Indanacetic Acids.—3-Oxoindan-1-acetic acid® and
l-oxoindan-2-acetic acid®1® were subjected to Clemmensen re-
duction and the acids were crystallized from dilute alcohol.
2-Indanacetic acid® melts at 91-92°, Anal. (C,H),0,) C, H.
1-Indanacetic acid!! melts at 56-57°. Anal. (Ci,H;;0,) C, H.

1- and 2-Indanacetyl Chloride.—A mixture of 1- or 2-indan-
acetic acid and SOCl (1.2 moles) was refluxed for 1 hr. The
1-indanacetyl chloride boiled1t12 at 120° (1.5 mm). Anal.
(CuHi,ClO) C, H, Cl.  2-Indauacetyl chloride boiled at 110-115°
(0.8 mm) Anal. (CuHuClO) C, Hl CL

1- and 2-N,N-Dialkylacetamidoindans (la, 2a).—The ap-
propriate acid chloride (1 mole) was added dropwise to a mixture
of an appropriate amine (1.5 moles) and NaOH solution (1097, 1
mole) cooled in an ice bath. The amides were extracted with a
suitable solvent and either distilled under reduced pressure or
crystallized from a snitable solvent.

1- and 2-Dialkylaminoethylindans (1, 2).—The amides were
reduced with LiAlH; (1.2 moles) in absolute ether under reflux
for 8-12 hr and the amines were isolated and extracted with ether.
In some cases, the secondary amines were methylated by heating
a mixture of amines, HCO,H (98-10097), and H.CO (409;) on an
oil bath for 6-8 hr at 935-100°.13 The bases were characterized as
hyvdrochlorides. The physical properties and analyses of the
amides and amiues were listed in Table I.

Acknowledgment.—The authors are gratetul to Dr,
B. Pathak, Calcutta University, for encouragement in

(7) Where analyses are indicated only Ly symbols of the elements,
analytical results obtained for those elements were within £=0.49, of the
theoretical values. All melting points are corrected and were determined in
Gallenkamp apparatus. DBoiling points are uncorrected.

(8) R. H. Manske, J. Am. Chem. Soc., 53, 1104 (1931).

(9) L. H. Groves and G. A. Swan, J. Clem. Soc., 867 (1951).

(10) B. P. Sen, A. Chatterjee, 8. K. Gupta, and 3. K. Bhattaclieriee, J.
Indian Chem. Soc., 38, 751 (1958),

(11) A. G. Anderson, Jr., and R. H. Wade, J. 4m. Clem. Soc.,
(1952),

(12) J. von Braun, E. Danzier, and Z. Koehler, Ber,

(13) W, E. Bachmann, Ocg, Syn., 25, 89 (1945).

74, 2274

. 50, 36 (1917).
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A series of J-aryl-2-furanacetic acids  (Table D),
active ns zmtiiuﬂdmmdtory agents us measured by the
anti-uyv erythenma test,! have been prepared by the
route outlined in Schenie I

TanLe 1
S-ARYL-2-TURANACETIC ACIDS

| |
@_‘[oj\cmcoz}{

X
Re-
crystn
Rel My sol-
N et °C vent” i Yorntuly Analyses”
11 0.9 126-128 B 6.15 CulliO C, 1T
1-Cl1 1.7 147.5-149 A 6.22 CpllL,ClO; C, H, C1
3-Cl1 0.4 109-110 B 6.20 Cpll,ClOos C, I, CI
2-C1 0.1 98-90.5 A 6.20 CpHCloy C, H, Cl
1-Br 0.4 162-164 A 6.22 CpllLBrOy C, H, Br
1-F 0.2 116-117.5 A  6.23 CpHJFO; C I I
4-Clly 0.4 143-144 B 6.23 CiHpO, C, H

4-Cl0 0.9 143-145.5 B 6.25 CulO, C,

¢ Preliminary estimates; phenylbutazone = L. ¢Nlelting poinis
were taken on a Thomas-IToover melting point apparatus in
open capilliries and are uncorrected, ¢ A = Cylly, B = Gyl
hexane. ¢ The 7 values nre for (he ~ClL- grouping and were
determined on a Varian A-60 in CDClL. ¢ Analyses for the cle-
men (s indieated were within 2039, of the theoretieal values.
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Experimental Sec ion

CH,Br ~

5-Aryl-2-furfurals.*—A mixture of 0.5 mole of the arylamine
in 11:0 (50 ml) and 135 ml of concentrated HCl was diazotized
by the dropwise addition of 36.2 g (0.525 mole) of NaNQ, in 100
ml of 11,0 keeping the temperature below 10° by the addition of
ice.  After stirring at 10° for 10 min, the solution was fltered

(1 Co V.o Winder, L. Wax, V. Iarr, M, Veen, and C. 12 Rosiere, dich.
Jole Phocrvocendyn. Thee. 116, 261 (19583,

(2) (a) R. Oda, Mem. Fuc. Eng. Kyoto Unir., 14, 195 11952); Chem.
dostr., 48, 1935 119564); (L) H. Akashi and R. Oda, Rept. Tnst. Chem.
Neso Kyote U, 190 93 (1949): Chem. 1bstr., 46, 7519 (1951); (¢) . =
Davix and G, 8. Longheed, J. Heterocycl. Chem,, 4, 1533 (1067).
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and added all ni onee 1o 1 solutian of GES g (0.64 males of o=
fural in H.O (200 ml), followed by 23 g of CnCle- 210 in TLO ( HiN
wl).  The mixrure was kept at 50-65° for 4 i, then left stunding
al roout teniperature overnight.  Vabiiles were stenmn distilled
and the black residne was taken np in ether and washed (1wice
with 5390 NaOH, .0 undl neateal),  Drying (Na=Ogh, fvend
ment with chareonl, and removal of the calvent nnder redueed
pressure gave the erude produet whiclt conld be pariially pvified
by erystallization froiw EcOTE or by distillation for those ean-
ponnds which were oils. Yields were v the range of 1057,

5-Aryl-2-hydroxymethylfurans.- -Redunetion of 1he S-uryvi-2-
furfurnts with TAAH L, in D BGOSTHE gave the ernde pradiets
which were canverted vy the brome derivanives withianr farther
purifient ian.

5-Aryl-2-bromomethylfurans.- A ~chition of 80282 male
of the S-nryl-2-hydroxyimethylfiuran in 65 ! of L0 was cooled
i an ice Dutli, To this was added dropwise n =olution of 2.8 g
(10.0103 mole) of PBry in Et,0 (20 wl).  After ihe addition was
complete, the mixture was allowed o =tir a1 room temperatnre
for 1 e, The ether wus then decamied and the gnmuy residue
was wished (I5.0),  The combiued ether extrets were =wirled
with cold 50¢, NaOIl, deeanred, and dried (solid KO, The
solvent wus remaved mider rednced pressire at roont temperalinee,
The nnstable nature of the hromamethyl campounds neeessinee
their inmediare conversion (o the nitriles,
5-Aryl-2-cyanomethylfurans. - The crnde S-aryl-2-brom-

wetliyHuran from 0.0282 mole of the hydroxsmerhyl componnd
wis dissolved in 50 ml of acerane aud rented with 1.5 g (0,05
mole) of NaCN in [0l of 110 sl the solition was heated
reflux for 3 br. Work-up of 1the dark renction mixiure in rhe
nstial nummner gave rhe cende nitvile s o dark, viseons oil.

5-Aryl-2-furanacetic Acids.—--The crnde niirile (5 g) in F1O1H
(100 ml) wis ireated with 5 g of KO in 25 ml of FLO and 1 he
resulting solution wis hemted at refhux for ¢ e Work-up in ihe
ustetl nnmner gave the crude acid asoan ol which was chiro-
ntatographed o silica gel.  After elntian of same eolored nnterial
with benzene, the pradnet was elnbed with 107C ether in benzene,
Recrvstallization gnve the prve J-arvl=2-turnnacetic neids,

“The authors thank Dr. LV,
these Tuboratories for the
Childs and
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Recently we reported that 17 e-cthynyl-1,4-dimethyl-
estra-1,3,5(10)-trien-178-0l (IITa) and its acetate IITH
showed antiinflammatory pl'()pertics m the carrageenin-
induced foot edema rat assay and that both of these
substances also reduced the plasmu cholesterol concen-
tration of rats nmde hypercholesterolemte with propyl-
thiouracil.!  Larlier, Goldkamyp, el al., observed that
estra~-1,3,5(10)-trten-17-ones  and l(a-Cth}'ll}'le‘ll‘.‘l-
1.3,5(10)-trien-173-0ls with a methyl group attached to
ring A had a favorable lipodiatic—estrogenic ratio.?
These findings prompted us to determine whether
estratriene derivatives with an oxygen function at C-11,
but not i ring A. ulso possess antinflammatory and
antiatherogenic effeets.

11-Oxygenated corticosteroids are systemically artive

Lo Chinn, 0 Med Cheore, 8, 602 (19611,
i AL 1L Gotdkamp, W. ML Hoelin, RoAL Mikodlee, .1

11
2 Niditing, il
L Cook, dbid.. 8, 109 710651,
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