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of compounds, in the plaque inhibition test.* The
activity of these compounds previously synthesized,®—10
against other viruses in the plaque inhibition test, has
been reported. The present results are summarized in
TableI.

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 Klineand 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.

(5) 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, tbid., 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. Runtiand 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'-triiodothyronine (T;) is surpassed by its analog,
3,05-diiodo-3’-isopropylthyronine.!=® 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-
propy! group, which has nearly the same molecular size
as an lodine 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 T3 which have no halogen
atom in the nonphenolic ring. Previous attempts to
synhthesize 3,5-diisopropyl analogs of T; failed.® In
the present paper we report the synthesis of 3,5-diiso-
propyl-3’-iodo-pL-thyronine as summarized in Scheme
1.

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., T, 53 (1964).

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

(4) 8. B. Barker, M. Shimada, and M. Makiuchi, Endocrinology, 76, 115
(1963).

(5) M. Wool, V. 8, Fong, and H. A. Selenkow, ibid., T8, 29 (1966).

(6) B. Blank and I'. R. Pfeiffer, J. Med. Chem., 10, 653 (1967).
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aldehyde 1 did not react with dianisyliodononium
bromide under various couditions. 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 strueture was confirmed
through its nnu spectrum. Catalytic hydrogenation
of 5 gave the saturated amido ncid 6. Hydrolysis with
hydroiodic acid couverted 6 to 3.5-diisopropylthyro-
nine (7) which showed color reactions with ninhydrin
{amino acid) and with MBTH® (phenol). The strue-
ture of 7 was confirmed throngh its nnw spectrun.
Todination of 7 in alkaline medium casily led to 8
in excellent yield.

3.5-Ditsopropyl-3/-iodo-pL-thyronine (8) was tested
for antigoitrogenie aetivity by Professor Ienkichi
Touiitu, lfaculty of Pharmaccutical Secienee, Kyoto
University, but it showed practically no activity.

Experimental Section

Where analyses are indieated only by xymbols of the elements
analytical resnlts obtained for those elements were within =0.4¢,
of the theoretical valnes.

3,5-Diisopropyi-4-hydroxybenzaldehyde (1) wuas prepared
according to the method of Nikiforov, e «l.;% mp 106-108°,
e H9-120° nme (CDCLy, 6§ .87 (s, 1, CHO)Y, 7.60 (5, 2,
aromatic protousy, 6.90 (s, 1, OH), 3.30 (septet, 2, J = 6 Hz,
:_)(’H(CHI).')- lu‘i()(d, ['._) J =6 “Z, :.).Cll(‘((H:{k);“).

Ethylene Acetal of 3,5-Diisopropyl-4-hydroxybenzaldehyde
(2).~A solution of 10 g (0.048 mole) of aldehyde 1, 20 mi (0.35
mole) of cthylene glyveol, und 5 g of NILCL in 250 ml of drv
Culli was satnrated with dry 111 gax.  The mixture was re-
finxed and .0 generated in the course »f the reaction was re-
moved by azeotropice distillation.  After 30 hr no more 1,0 was
formed. The reaction mixture, after nentralization with 15 g of
Na.COy, was evaporated o vacwo (o dryness. The rexidine was
laken np with ether and water. The ether layer wasx washed
(11,0)), dried, and evaporated to give a crystalline residue,  le-
eryvstallization from ceyeloliexane gave 10.6 g (88C7) of 2 ux
colorless prisms, mp 132-134°0 This substance showsno carbonyl
band in it= i specirm.

3,5-Diisopropyli-4-(4-methoxyphenoxy )benzaldehyde(3).---Toa
solution of 10 g (0.04 mole) of 2 in 150 ml of DMF, dried over
1300), was added 1.56 g (0.04 g-atom) of K. To the green solution
was added 21.1 g (0.05 mole) of diani=yvliodoninm bromide? and 1 ¢
of active powder.™  The mixture was heated on an oil bath of 150+
180° for 6 hr with stirring and nnder exclusion of moisture.  The
redction mixtire was conled to roomn temperature, then taken up
with ether aud water.  The ether laver was washed (dilute NaOll,
1071 and evaparated.  The residue was dissolved in 150 1wl of
F1OH containing ca. 4 ml of concentrated HC1, then heated for
S0 min. The reaction mixture was evaporated (v cerwo 1o dry-
ness and the residne was taken np with ether and water.  The
ether layver wax washed (11,0), dried, and evaporated o eacwo 1
dryness. The residue v 111 g was ehiromatographed on a colinm
of 200 g of silica gel (Mallipekrodt 100 mesh).  LElntion with
Culls gave 2,05 ¢ (16.54) of 3, which wax recrystallized from
benzene-ixooctane 1o give coloress needles: mp 87-8K8°: v
tNujol), 1700 cin=t 1 C==00; e (CHCl, 8 116 (d, 12, =
Gt Nz, 2CHICH; ), 3.1 (septer, 2,0 = 6.1 1z, 2CH(Cllahy,
RTT (%, 3, OCH,), 6.68 (d tneompletely resalved), 4, paca-disnh-
stitmted CiHy), .66 (5, 2, aromatic protons adjacent to formyl
gronp), and 9.80 (s, 1, CHO).  laal. (CullnOs).

2-Phenyl-4-[3,5-diisopropyl-4-(4-methoxyphenoxy jbenzal}-5-
oxazolone (4).--\ mixture af 1.0 g (0.0032 moley of 3, 0.69 g
(0.0038 mole of hippurie acid, 0.316 2 10.0038 mole tof anhiydrons
NaOAce, and 4 ml (0,039 mole) of Ae:Q) was heated at 100° for
5l The reaction mixture was kepr overnight at 2° o give a
semizolid ninerial which was pressed v o ~uetion filter and wushed
tenld HaQ), hot 11,Q), vielding 1.13 g of vellow crvstals. Reerystal-
Hzation from MeOll gave 0.87 g (73.50) of yvellow needles:
mp 1491520 1v, Anay (950, CHLOLD 360 mp (e 41,300), 372
(50,200), and 38% (4:3,600): 1r (Nujol), 1705, 1770, 1655, and
(360 em - Anal. (Coy,HaueNOy3 ¢ H, N

i8) Methylhenznthiazolbne hydrazone: 17,0 Kamada, Nippon Kagukh
Zwsxhi, 8T, 380 (1965).

o Gl AL Nikiforov, Ko M. Dynmaev, A AL Vol Rin, and V.V, Ershoyv,
Taro Xt Yok SSK, ot Khipg, Nout, 1830 0 22); Chop, 16sty,, 88,
TRAGS TG,

0y R, Q. Brewsoer aml "L Groening, ' Orgattie Sviniosiz,” Coit Vigdo £
Jubn Wiley and Reps, 1ne, New York, No Y., 1218, p 416,
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«-Benzamido-3,5-diisopropyl-4-(4-methoxyphenoxy )cinnamic
Acid (5).—A solntion of 4.2 g (0.0092 mole) of uzlactone 4 in 300
mi of ELOH ind 100 ml of 2 ¥ NaOH was warmed at 60° for 30
min,  The reaction mixture, after cooling, was acidificd with
chilled dilnte HHCHand concentrated va vaceo at room tenipertire
G vield a browy =olid residune,  Crystallization from Cillg-isa-
actane gave 2.5 g (574 of acid 5 ax colorless needles: mp 200
202°0 v, Ay 2293 g (e 35,800) and 292 (24,100); ir (Nnjoly
27002500 (COOLE, 1673, and 1623 em=': noe (CDCEA 5
L2 ad, 12,0 = 6.1 Hz, 2CHCH G0, 3.02 (eplet, 200 = Gl
Hz, 2CHCHwy, 3.572 (s, 8, OCHL), 6.68 Dincompletely resalved
donbler, 4. avmatie 1D, ©.65 (%, 2, avomatic 1), ©.20-7.90 1, 5,
aramatie 1) and 10.00 (s; 1, COOH).  dwal. 1CHLNOGE C)
11, N.

3,5-Diisopropyl-vL-thyronine (7). -\ solution of (.93 g 10.002
mole} of 6 prepared by catalytic hiydrogenation 117d, MeOF, 1
mole of Hy nptakes of 510 24wl of HI (xp gr 155 and 40 ml of
AcOH was refluxed tor 5 hir nnder Noo - The reaction mixture was
ovaporated o reccoo and AcOIT was completely remmved by
repeated additions and evaporations of .0 e cwewo. The
residne wias dissolved in dilute NaOll, and the solntion was
decolorized with Norit and rthen nentralized (pH 7.27 with dilnte
AcOlL Fine arvsials of 3,5-diizorpopyl-pr-thyronine (0.51 g,
Y00 were obtained which were collected by centrifugation,
washed 11O and dried. Paper elbomatography v1-BuOll
concentrated N1LOH-HL0,) 501020 7/ 0.71) showed a =ingle
spots mp 227 nr v CLyOR)Y, 8 1Ho od, 12,7 = 6.1 1z, 2071
SCHy b 300 ixepret, 200 = 6.0 1z, 2CHICH ), and 6.45
G.98 { twa broad singlets, 6, aromatic L A sample bor elemerdal
analysis was prepared by reprecipitatinn with HaO from a solnthm
i MeOl el 7 CalleNOy-0.511,0) C, H, N

3.5-Diisopropyl-3’-iodo-n1L-thyronine (8). --To u stirreild, ice-
cooled =olution of T4 mg 70.2 molet of  B.5-diisopropyl-
thyvronine 17310 2 ml of 0.2 .8 NaOH and 2 ml of 0.1 3 Nu.(*O),
wax added dropwize 2 mb 0.2 maoley of 0.1 3 Kl =olntion.
After the aldition wias completed, a small amonnt of NallSo,
soltion wax adsled and the mixtnre was nentralized (pl 6.5
with dilute AcO v vield 8STO mg 90 il colorless mieroerystals
which were collected hy centritngation, washed i H.0), and dried
mp IS5 dos tedd. 2 CO1HONT-0.51L07 ¢ 1N
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In view of the potent hypoglycemic activity showu
by hexahydroindeno[1,2-¢]pyrroles and their possible
degradation  products indanamines,*=* o series of
dialliylaminoethylindans (1, 2) were prepared.  Syu-
theses and a brief pharmacology of these compoinds
ave reported. A few of these compounds showed slight

{1) T whont impuiries regarding this paper shonld be senl.

191 & C. Labiri amwl B, Pabhak, J. Wed. Chem., 8, 131 719631,

Ehos. G Labie woul B Patbak, Lisdinn Paleal Applicalion 105,585
Lonne 1, 106G,
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