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of compounds, in the plaque inhibition test.* The
activity of these compounds previously synthesized,® =1
against other viruses in the plaque inhibition test, has
been reported. The present results are summarized in
Table I.

While it is not possible to draw any conclusion
about structure-activity relationships for these com-
pounds, at least one can note that different series of
compounds showed some activity in the test, within its
limitation.

Compounds active against rhinoviruses have been
found in three series, thiosemicarbazones, biguanides,
and s-triazines, which showed activity against other
viruses.

(4) (a) R. C. Stewart, Proceedings of an International Symposium on
Methods in Drug Evaluation, Milano, 1965, p 374. (b) The biological data
were obtained from Smith Kline and French Laboratories, Philadelphia, Pa.,
through Robert J. Ferlauto, Director of Microbiological Research, and all
tests were performed under the supervision of Dr. Richard C. Stewart.

(56) C.Runti, F, Collino, and G, Pescani, Farmaco, Ed. Sci., 28, 114 (1968).

(6) C. Runti and F. Ulian, ibid., 28, 122 (1968).

(7) C. Runti and T. Sciortino, ibid., 28, 106 (1968).

(8) C. Runti, C. Nisi, and F. Rubessa, Proceedings of the 5th International
Congress of Chemotherapy, Wien, 1967, Vol. IV, p 351.

(9) C. Runti and A. Colautti, ref 8, Vol. V, p 307.
(10) C. Runti and T. Sciortino, ref 8, Vol. VI, p 551.
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It has been shown that the high biological activity of
3,5,3"-trilodothyronine (T;) is surpassed by its analog,
3,5-dilodo-3'-isopropylthyronine.!=5 Thus, it has been
established that the 3’-iodine atom in T is not essential
for its biological activity. In contrast, none of the
analogs of T synthesized so far with no iodine or other
halogen atoms in the nonphenolic ring (3 and 5 posi-
tions) were biologically active. In view of the fact that
a replacement of the 3’-iodine atom in T; with an iso-
propyl group, which has nearly the same molecular size
as an iodine atom, results in a considerable increase in
biological activity, it is of interest to determine whether
a similar replacement of the 3- and 5-iodine atoms also
enhances the biological activity of T; or abolishes it as
in the case of other analogs of T; which have no halogen
atom in the nonphenolic ring. Previous attempts to
synthesize 3,5-diisopropyl analogs of T; failed.® In
the present paper we report the synthesis of 3,3-diiso-
propyl-3’-iodo-pL-thyronine as summarized in Scheme
L

Conversion of the aldehyde 1 to the diphenyl ether
3 was u key step in the course of the synthesis. The

(1) B. Blank, F. R. Pfeiffer, C. M. Greenberg, and J. F. Kerwin, J. Med.
Chem., 6, 554, 560 (1963).

(2) B. Blank, C. M. Greenberg, and J. F. Kerwin, ibid., 7, 53 (1964).

(3) C. M. Greenberg, B. Blank, F. R. Pfeiffer, and J. F. Pauls, Am. J.
Physiol., 205, 821 (1963).

(4) 8. B. Barker, M. Shimada, and M. Makiuchi, Endocrinology, 76, 115
(1965).

(5) M. Wool, V. 8, Fong, and H. A. Selenkow, ibid., 78, 29 (1966).

(6) B. Blank and F. R. Pleiffer, J. Med. Chem., 10, 653 (1967).
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aldehyde 1 did not react with dianisyliodononium
bromide under various conditions. This was the
reason why the acetal 2 of the aldehyde was used in
this step. The etherification was carried out according
to a modification of the procedure of Ziegler and
Maar,” using drastic conditions. The diphenyl ether
3 was obtained in fair yield only at elevated tempera-
tures. Its structure was confirmed through its nmr
spectrum. Condensation of 3 with hippuric acid gave
the azlactone 4. Alkaline hydrolysis of the azlactone

(7) H. Ziegler and C. Maar, J. Org. Chem., 27, 3335 (1962).
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led to an amido acid 5 whose structure was confirmed
through its nmr spectrum. Catalvtic hydrogenation
of 5 gave the saturated amido acid 6.  Hydrolysis with
hydroiodie acid converted 6 to 3,5-diisopropyvithyro-
nine (7) which showed color reactions with ninhydrin
(amino acid) and with MBTH® (phenol).  The strue-
ture of 7 was confirmed through its nmr spectrun.
lodination of 7 in alkaline medium casily led to 8
in excellent yield.

3,5-Dilsopropyl-3/-todo-pr-thyronine (8) was tested
for antigoitrogenic aetivity by Professor Kenkichi
Tomita, Faculty of Pharmuaccutical Seience, Kyoto
University, but it showed practically no activity.

Experimental Section

Where analyses are indicated only by symbols of the elements
analytical results obtained for those elements were within =0.4%,
of the theoretical values.

3,5-Diisopropyl-4-hydroxybenzaldehyde (1) wasx prepared
according to the method of Nikiforov, ef «l.;® mp 106-108°,
HtT 119-120°; nmr (CDCly), 6 U.87 (5, 1, CHO), 7.60 (5, 2,
aromatic protons), 6.90 (s, 1, OH), 3.30 (septet, 2, .J = 6 Hy,
200 H(CHy).), 1.30 (d, 12, J = 6 Hz, 2CIH(CH,)a).

Ethylene Acetal of 3,5-Diisopropyl-4-hydroxybenzaldehyde
(2).—A solution of 10 g (0.048 mole} of aldehyde 1, 20 ml (0.35
mole) of ethylene glyeol, and 5 g of NILCL in 250 ml of dry
Celly was saturated with dry HCl gas. The mixture wax re-
fluxed and H,0 generated in the course of the reaction was re-
moved by azeotropic distillation.  After 30 hr no more HyO was
formed. The reaction mixture, after neutralization with 15 g of
Nu,COy, was evaporated /n vacuo to dryness,  The residue was
taken up with ether and water. The ether layer wax washed
(11,0), dried, and evaporated 1o give a eryvstalline residue.  Re-
ervstallization from evelohexane gave 10.6 g (887:) of 2 ax
colorless prisms, mp 1:32-134°. Thixsubstance shows no carbonyl
band in its iv spectrum.

3,5-Diisopropyl-4-(4-methoxyphenoxy )benzaldehyde(3).--To
solution of 10 g (.04 mole) of 2 in 150 ml of DMF, dried over
Ba0), was added 1.56 g (0.04 g-atom) of K. To the green solution
wus added 21.1 g (0.05 mole) of diani=yliodonium bromide™ and 1 g
of active powder.  The mixture was heated on an oil bath of 150
180° for 6 hr with stirring and under exclusion of moisture.  The
reaction mixture was cooled to room temperature, then taken up
with ether and water. The ether luver wa= washed (dilute NaOll,
H.() and evaporated.  The residue was dissolved in 150 ml of
L1OH containing ca. 4 ml of concentrated HCL then heated for
30 min. The reaction mixture was evaporated in vacio to diy-
nes~ and the residue was taken up with ether and water.  The
ether laver was washed (H.0)), dried, and evaporated in vacuo 1o
drvness.  The residue (11.1 gi wax chromatographed on a column
of 200 g of siliea gel (Mallinekrodt 100 mesh).  Elution with
Codls gave 2.05 g (16.5¢,) of 3, which was recrystallized from
benzene-isooctane to give colorless needlex: mp S7T-88°: ir
(Nujol), 1700 em~t (C==0); nmr (CDClyy, 8 116 (d, 12, J =
6.1 Iz, 2CHICH, ), 311 (septet, 2, J = 6.1 Hz, 20H(Cl55.0,
377 (s, 3, OCHy), 6.68 (d (incompletely resolved), 4, para-disub-
stituted CeHy), 7.66 (s, 2, aromatic protons adjacent to formyl
group), and 9.89 (s, 1, CHO).  dnal. (CyuHaOy)

2-Phenyl-4-3,5-diisopropyl-4- (4-methoxyphenoxy )benzal| -5-
oxazolone (4).- A mixture of 1.0 g (0.0032 mole) of 3, 0.64 g
(0.0038 mole) of hippuric acid, 0.316 g (0.0038 mole) of anhydrous
NaOAe, and 4 ml (0.039 mole) of Ac;O was heated at 100° for
5 hr. The reaction mixiure was kept overnight at 2° to give a
<emixalid material which was pressed on a xuction filter and washed
i eold HL0, hot T1,O), vielding 1.13 g of vellow cryv=tals.  Recrystal-
lization from MeOH gave 0.87 g (73.5¢) of yellow needlex:
mp 149-132°% uv, A (957 CoILOTD 360 mu (e 41,300), 372
(59,2000, and 38% (43,600); iv (Nujol), 1795, 1770, 1635, and
1360 em = Anal. (CyHaoNOy C) H, N

%) Methylbenzothiazolone hydrazone: E. Kamada, Nippon Kaguku
Zasshi, 8T, 380 (1965).

10y G AL Nikiforov, K. M. Dyumaev, A, AL Vold'Kin, and V. V. Ershov,
Jzeo N, Neawh SSIE, Ofd. Khim, Nawl, 1836 (19623 Chem, hstr,, 88,
TRIOS (1963).

tY R, Q. Brewster and ‘I Groening, “Organic Syntiesis,” Colis Volo 11
John Wiley and SRons, Ine,, New York, N. Y., (918, p 416,

Vol 1L

«-Benzamido-3,5-diisopropyl-4-(4-methoxyphenoxy )cinnamic
Acid (5).—A solution of 4.2 g (0.0092 mole) of azlactone 4 in 300
m] of EtOH and 100 ml of 2 ¥ NaOH was warmed at 60° for 30
min.  The reaction mixture, after cooling, was acidified with
chilled dilute HCand concentrated 7n vaceo at room temperature
to vield a brown =olid residue,  Crystallization from Cilg-iso-
octane gave 2.5 g (370) of acid § as colorless needles: mp 200
2020 UV, A 223 mg (e 35,800) and 292 (24,100); ir (Nujol),
27002300 (COOID, 1673, and 1623 em~% nmr (CDCL, 8
102 id, 12, .0 = 6.1 Hz, 2CH(CH; L), 3.02 (=eptet, 2, J = 6.l
7, 2CH(CHyh, 3.72 (5, 3, OCH;), 6.68 (incompletely resolved
doublet, 4, aromatic H), 7.65 (%, 2, aromatic ), 7.20-7.90 (m, 5,
aromatic Hi, and 10,00 (s, 1, COOH).  dnal. (CoHpNO O
H, N.

3,5-Diisopropyl-pr-thyronine (7). -\ solution of .03 g (0.002
mole) of 611 prepared by catalyvtic hydrogenation (Pd, MeOH, 1
maole of T, uptaked of 5in 24 ml of HI (zp gr 1.7 and 40 ml of
AcOIH was retluxed for 5 hrunder N2 The reaction mixture was
evaporated /i racuwo, and AcOT wax completely removed by
repeated additions and evaporations of H,0 /n racvo. The
residue was dissolved in dilute NaOI, and the =olution was
decolorized with Norit and then neutralized (pH 7.2) with dilute
AcOI Fine crvstals of 3,5-diisorpopyl-pr~thyronine (0.51 g,
73,1 were obtained which were collected by centrifugation,
washed (11,09, and dried.  Paper chromatography (1-BuOH
concentrated NHOH-H.0, 5:1:2) (R¢ 0.71) showed a ~ingle
~pots mp 227°% noe (CD,OD), 8 110 ¢d, 12,7 = 6.1 Hz, 2C11-
(CHy), 300 iseptet, 2, J = 6.0 Iz, 2CHICH ), and 6,45
6.08 (two broad singlets, 6, aromatic 1T, A sample {or elemental
analvsix wax prepared by reprecipitation with H.O from a solution
in MeOH.  Anal. CoaHeNO-0511.0) C, H, N

3,5-Diisopropyl-3’-iodo-ni-thyronine (8). ~To u stirred, ice-
cooled =olution of 714 mg (0.2 mmole) of 3.5-diisopropyl-
thyronine (73 in 2 mlof 0.2 .8 NaOH and 2 ml of 0.1 7 Nu.('Oy
was added dropwise 2 mb (0.2 mmole) of 0.1 3 Ky solution.
After the addition wax completed, a small amount of NaHRSO,
solution wax added and the misture was neutralized (pH 6.5)
with dilute AcOT to vield S70 mg (907 ) of colorless microerystals
which were collected by centrifugation, washed (10, and dried
mp I8S3% dec. Apal. cCqOuNT-051L00 ¢ T, N,
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1) This componnd could not he obtained in erystalline form bur as a

glassy materinl whieh was used without Jurther purification in the next

step.
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In view of the potent hypoglycemic activity shown
by hexahydroindeno [1,2-¢]pyrroles and their possible
degradation products  indanamines,*~* a  series of
dialkylaminocthylindans (1, 2) were prepared. Syn-
theses and a brief pharmacology of these compounds
are reported. A few of these compounds showed slight

(1) To whom inquiries regarding this paper should be sent.

(2y & (. Lahiri and 3. Pathak, J. Med. Chem., 8, 131 {1965).

¢y N, . Lahin and B Pathak, Indian Patent Application 103,586
Gune 4. 1866

(1 S CL Lahiri wud B Pathak, . Pharec Seis, in press, third paper of Uds
SUres,



