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Attempts were made to prepare thyroidal hormones with isopropyl gronps in place of the iodine atoms. 3,3~

Diisopropyl- and 3,3

',5'triisopropyl-pL-thyronines (I and IIT) were prepared successfully.

The more desirable

isopropyl analogs of 3,3',5-trilodothyronine (L-T3) and thyroxine (II and IV) were not obtained. A number of

possible routes to IT and IV were studied and are described.
teremic or antigoitrogenic agent and ag an inhibitor of L-Ts.

In recent years it has been shown that the biological
activity of the thyroid horinones can be retained after
replacement of the iodine atoms with alkyl groups.!—5
Of particular interest has been the replacement of the
3’-iodine of 3,3',3-triiodo-L-thyronine (1-T;3) and its
thyroalkanoic acid analogs with an isopropyl group.
This modification has produced compounds which are
as active or more active biologically than »-T5.5:6

3,5-Diiodo-3',5-diisopropyl-pL-thyronine, however,
is essentially inactive in calorigenic assays® and as a
hypocholestereiic agent.24 Thus it was desirable to
assess the extent to which the isopropyl group could
replace the iodine atoms in the thyroid hormones.
Therefore, attenipts were made to prepare 3,3’-diiso-
propyl-nL-thyronine (I), 3,3’,5-triisopropyl-nL-thyro-
nine (II), 3,3’,5’-triisopropyl-pr-thyronine (III), and
3,3,5,5 -tetraisopropyl-nL-thyronine (IV).

The synthesis of I and I11 was accomplished following
the synthetic approach developed by Bielig and Liitzel”
for the preparation of 3,3’,5,5'-tetramethyl-pL-thyro-
nine (see Scheme I). Using these conditions only
unreacted phenol and halo compound were recovered
in the attempted preparation of Vb and d. This was
true whether the halogen was bromine or iodine or
whether the phenolic salt was prepared first or in situ.

In the syntheses described above it was possible for
chloromethylation to yield products isomeric with V1.
This is supported by the findings of Hamilton and
Blanchard® who have reported recently that electro-
philic substitution of 4-(2,6-xylyloxy)-2,6-dimethyl-
anisole yields products substituted in the 3 position
rather than in the 4’ position. This is contrary to the
reports of Bielig and Liitzel” and Van Heyningen.®
Therefore, the infrared and nmr spectra of I and VIle
were exaniined to determine the site of chloromethyla-
tion in Va and ¢. The spectra of I are such that the

(1) B. Blank., F. R. Pfeiffer, and C. M. Greenberg, J. Med. Chem., 9,
832 (1966), paper VI in this series.

(2) E. C. Jorgensen, N, Zenker, and C. Greenberg, J. Biol. Chem., 235,
1732 (1960); and E. C. Jorgensen, P. A. Lehman, C. Greenberg, and N.
Zenker, ibid., 237, 3832 (1962),

(3) C. S. Pittman, H. Shida, and 5. B. Barker. Endocrinology, 68, 248
(1961); R. G. Hermann, C. C. Lee, and R. Parker, Arch. Intern. Pharma-
codyn., 183, 284 (1961): E. C. Jorgensen and J. A. W. Reid, J. Med, Chem.,
8. 533 (1965); C. M. Buess, T. Giudici, N. Kharasch, W. King, D. D.
Lawson, and N. N, Salia, 7bid., 8, 469 (1963).

(4) E. C. Jorgensen and R. A. Wiley, <bid., 5, 1307 (1962).

(3)(a) B. Blank, ¥. R. Pfeiffer, C. M. Greenberg, and J. ¥. Kerwin, ibid.,
6, 554 (1963); (b) 7bid.. 6, 560 (1963): (¢} B. Blank, C. M. Greenberg, and
J. I, Kerwin, ibid., 7, 533 (1964): (d) C. M. Greenberg, B. Blank, F. R.
Pfeiffer, and J. ¥. Pauls, Am. J. Physiol., 208, 821 (1963).

(6) 8. B. Barker, M. Shimada, and M. Makivehi, Endocrinology. T6,
113 (1963); M. Wool, V. 8. Fong, and H. A, Selenkow, 1hid., T8, 29 (1966).

(7) H. J. Bielizg and G. Liitzel Ann., 608, 140 (1957).

(8) 8. B. Hamilton and H. 8. Blanchard, Abstracts of the 142nd National
Meeting of the American Chemical Society, Atlantic City, N. J.. Sept
1962, p 40Q.

(9) T. Van Heyuingen, J. Org. Chem., 26, 3850 (1961).

IIT was tested and found inactive as a hypocholes-
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position of the side chain cannot be fixed. The infrared
spectrum of VIIc in Nujol shows two major bands in
the 11-14-u region. One peak is at 11.4 p and cor-
responds to one free hydrogen on a benzene ring. The
second, slightly more intense peals, is at 11.95 ¢ and
corresponds to two adjacent hydrogen atoms on a
benzene ring.’® If the isomer with the side chain in the
3 position of Ve were produced, no peak should appear
in the 11.6-12.5-u region of the spectrum. The nmr
spectrum of V1Ie displays a fairly complex pattern for
the aromatic protons (8 6.55-7.00). The area in-
tegrates for five protons and has a sharp singlet at

(10) A. D, Cross, "Introduction to Practical Infra-Red Spectroscopy,”
Rutterworth and Co. (Publishers) Ltd., Tr-ondon, 1960. 1 39.
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8 £0.62 which integrates for two protons. This peak can
he attributed to the two equivalent protons ortho to
the diphenyt ether bond in VIIe.  Although these
studies exclude chloromethylation at the 3 po\iti(m af
Ve, they do not climinate the possibility of chloro-
nwmyl&tmn at the 5 position. However, this seems
unlikely on the basis of what is known about chloro-
methylation of substituted benzenes.''  Thus, it is
felt that the structures of VIe, VIic, and 111 are correct
as showtt,

Since the route leading to I and 11T was not applicable
to the preparation of 11 and IV, emphusis was shifted
to a route using iodonium salts (Scheme II). This
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approach has been employed with some success by
Jorgensen and Wiley* and by Dibbo and co-workers!®
to prepare methyl analogs of thyronine. N-Acetyl-
3,h-diisopropyl-pL-tyrosine ethyl ester (VIIIa) was
prepared using procedures developed by the preceding
workers®!2 and was allowed to react with iodonium
salts of 3-isopropyl- and 3,5-diisopropylanisole®® under
a variety of conditions. In no instance was a diphenyl
ether detected. Only unreacted VIIIa, the iodonium
salts, or their decomposition products were isolated.
These results forced us to consider routes to II and IV
in which the 3- and 5-isopropy! groups were produced
subsequent to diphenyl ether formation,

The most suitable precursors seemed to be com-
pounds with carboxyl groups or with substituents
which could be converted easily to carboxyl groups.
Therefore, the synthesis of several model compounds
was studied. The first of these was p-(2,6-dicyano-4-
nitrophenoxy)anisole (I1X). Cyanation of p-(2,6-
diiodo-4-nitrophenoxy)anisole in pyridine gave 219, of
IX. Hydrolysis of IX in acid led to a mixture which
infrared data showed to contain moieties with c¢yano,
carboxylic acid, and amide groups. We next examined
p-(2,6-diiodophenoxy)anisole (X) as a substrate in
place of IX in an effort to improve the yield of cyano
compound and also because subsequent Grignard
reactions would be complicated by the presence of the
nitro group of IX. X was obtained from IX by reduc-
tion, diazotization, and decomposition of the diazonium
sult with ethanol or hypophosphorous acid or by total

R = H or 1‘-C3H'.

(171) R, C Foson anl C 1L AleKeever, Org, Reactions, 1, 63 (1942),
112) N Dibbe, L. Scephbenson, J. Walker, and W, K. Warburton, /.
Chim. Sor., 2645 11D061).

synthesiz from 2/6-dinitrophenol.  When heated with
cuprous cyatide in pyridine, X produced ouly tars.
Metalation and carbonation of X yiclded au eidic
product in very poor yield which wax isolated ax o lead
salt. The lead salt did not analyze as the desired 2-
(p-methoxyphenoxyitsophthalic acid (N11. A competi-
tive reactiont during metalation was diphenyl ethier
cleavage evidenced by the solation of p-methoxy-
phenol.

Another possible intermediate in the preparation of

X1 was p-(2.6-xylyloxy)anisole (XID).  Although
described by Bammes, et al,,"* and Bruice and co-

workers.14 X11 could be pl([mod by us only i poor
vield. Oxidation of X1 with permanganate was tried
nte aqueous acetone at 60 and at 100° in a large volume
of water. At the lower temperatire X111 was recovered
unchanged and at 100° only a small amount of acidic
product wax izolated.

The direet synthesis of X1I was attempted using the
pyridiniunt tosylate of dimethy! 2-hydroxyisophthalatc
and p-methoxyphenol.  This reaction yielded onty
unchanged starting materials and the tosylate of the
2-hydroxyisophthalate.  Stmilar results were obtained
whert 3-izopropyl-4-methoxyphetol (X11I) was used
for p-methoxyphenol. The coupling was tried under a
varicty of conditions with the following solvents:
pyriditie, quinoline, dimethyl sulfoxide, and tolucte.
In pyridine starting materials were recovered; in the
other solvents extensive decomposition aceurred.  One
uscful outeome of this attempted synthesis was the
developnient of an improved syuthesis of XTTT. XTI
can be prepared expeditiously by hydrolyzing the
product from the Baeyer-Villiger oxidation of -
isopropyl-t-methoxyacetophenone. Jorgensceuw nd
Wiley had used this sequence earlier for the preparation
of 4-methoxy-3-methylphenol.”

Since the reaction of iodoniunt salts with phenols to
form thyroxinelike compounds is reported to procced
best when the phenolie component has two o-halogens
and ai alanine side chain,'* N-acetvl-3-iodo-H-1sopropyl-
bL-tyrosine ethyl ester (VILD) scemed to be a com-
pPromise i11101'111(>(1i¢no which could eventually lead to
3-iodo deriatives of T and I, compounds with interest
comparable to 11 and IV. Unfortunately, we were
unable to obtaln the intermediate  3-isopropyl-nr-
tyrosine nsing the procedure reported by Jorgerscr wud
Wiley'i for the preparation of 3-methyl-pr-tyrosite.

ITT was tested for hypocholesteremic netivity i rats
fed o diet containing 297 cholesterol and 19 clolic
actd 17 1T was inactive at doses of 100, 200. 400, and
S00 we kg, Sinee 3,375 -trifodo-prL-thyronine iz re-
ported to inthibit the reversal of thiouracil-induced
goiters by thyroxine,'” IIT was given to thiouracil-
treated rats alone and concomitantly with t-T.. [l
at dosex 100 times those of L-T; showed 10 aoti-
goitrogenic activity and did not inhibit the auti-
goitrogetric action of L-T5.

(13) J. H. Bames, R. (. Cooksor, G. U, Dickspn, 1 tilks, wnd V. O
Ponle, itid., 1448 (197.3).
i1 T, C. Brojee. N KWhardzel, sonl RS0 Winzler, J. Oree Clivss. 18,
83 (1953).
1 B CoJorgensen ol R A Witex . o Ml Chen, 6, 400 (1890641,
P16y L. Codnrzensen amnl Ro AL Wiley, S Phorm. Sei., B2, 722 (106G
(17 Co M. Greepberz, Co N Boohier, Jo U0 Serwiy, S0 AL Greenbere, 06l
T Lin. Am. o Physiof, 201, T32 (101,
18y =01 Backer, Cliv. Pharnmand, Thengp 1, 707 iloGhy,
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Experimental Section?®

2,6-Diisopropyl-4-(o-isopropylphenoxy)anisole (Ve)—A mix-
ture of 45 g (0.17 mole) of 4-bromo-2,6-diisopropylanisole,?®
19.9 g (0.15 mole) of o-isopropylphenol, 16.4 g (0.29 mole) of
powdered KOH, and 400 mg of copper-bronze was heated in a
metal bath. At a bath temperature of 180°, H.O and a little
of the bromo compound began to distil. The bromo compound
was removed from the distillate and added again to the reaction
flask. The metal bath was kept at 230-235° for 3.5 hr. The
mass was left overnight and the residue was suspended in a mix-
ture of CHCl; aud H¢O and filtered. The agueous phase of the
filtrate was extracted with CHCl; and the combined CHCly
phases were washed with H:O until neutral. The dried (MgSO,)
CHCl; was distilled and the residue weighing ca. 45 g was dis-
tilled 7n vacuo to give 24.6 g (53% ) of an oil, bp 200-235° (14
nim). A fraction which distilled constantly at 210-211° (14 mm)
was removed for analysis,

Anal. Caled for 0221{3002:
C, 81.10; H,9.14.

Ethyl Acetamido[4-(3,5-diisopropyl-4-methoxyphenoxy)-3-
isopropylbenzyl]malonate (VIIc)—Dry HCl was passed through
a stirred suspension of 25.2 g (0.077 mole) of Ve, 8.2 g of para-
formaldehyde, 80 ml of acetic acid, and 10 ml of coucentrated
HCI at 20°. When the initial exothermic reaction had subsided
the cooling bath was removed and HCI was bubbled through the
mixtire for 7 hr at room temperature. After standing overnight
the mixture was poured into ice water and extracted with CHCls.
The CHCl; was washed with water, 5%, NaHCO;, and again with
H:0. Evaporation of the CHCl; left 28 g of crude product.
This was flash-distilled at 215-235° (16 mm) to give 12.2 g of
impure produet VIe.

To a solution of 0.033 mole of sodium ethoxide in 75 ml of
absolute ethanol was added 7.2 g (0.033 mole) of ethyl acet-
amidomalonate and the solution was stirred and heated for a
few minntes. A solution of 12.2 g (0.033 mole) of VIc in 75 ml
of absolute ethanol was added in one portiol, and stirring and
refluxing were continued for 3 hr. About half of the ethanol
was distilled and the residue was diluted with ice water. The
sohition was extracted with ether. The ethereal layers were
washed with H,O, dried (Na.S0,), and evaporated. The resid-
ual syrup was crystallized from petroleum ether (bp 90-100°)
to give 4.5 g of crude product, mp 115-120°. Recrystallization
from the same solveut gave 4 g (229;) of product, mp 133-134°.

Anal. Caled for CpHyuNO7: C, 69.16; H, 8.16; N, 2.52.
Found: C, 69.34; H, 8.11; N, 2.61.

3,3',5'-Triisopropyl-pL-thyronine (3-[4-(4-Hydroxy-3,5-di-
isopropyiphenoxy )-3-isopropylphenyl]-pL-alanine, III).—A mix-
ture of 3.2 g (5.75 mmoles) of VIIc, 60 ml of 489, HBr, and 90 ml
of acetic acid was refluxed for 5 hr. The solvents were removed
in vacuo and the residue was adjusted to pH 6 with 59, NaHCO,
and acetic acid. The aqueous solution was extracted with
ether., The ethereal phases were washed with 109, NaHSOj,
H:0, 5% NaHCO;, and H,O. The product precipitated during
the final water wash. Petroleum ether was added to the ether
and the resilting solid was filtered; yield 1 g, mp 210-215°,
After two isoelectric precipitations at pH 6 the product (one
spot on paper chromatograms) weighed 850 mg (37%,), mp 225-
226° dec.

Anal. Caled for CoHpNO,: C, 72.15; H, 8.33; N, 3.51.
Found: C,72.42; H,8.34; N, 3.54.

4+(3-Isopropyl-4-methoxyphenoxy )-3-isopropylbenzyl Chloride
(VIa).—o-Isopropylphenol was brominated in acetic acid to give
029 of 4-bromo-2-isopropylphenol, mp 46-49° (lit.2! mp 47—
49°). Methylation with dimethyl sulfate and aqueous NaOH
gave 809 of 4-bromo-2-isopropylanisole, bp 115-125° (11 mm)
[1it.22 bp 86—R87° (2 mm)]. A mixture of 61.8 g (0.28 mole) of
4-bromo-2-isopropylanisole, 34 g (0.25 mole) of o-isopropylphenol,
38 g (0.5 mole) of powdered KOH, and 250 mg of copper-bronze
was subjected to the conditions described for the preparation of
Ve. The product Va was distilled to yield 50.3 g (719;) of mate-
rial, bp 190-200° (10 mm).

C, 80.94; H, 9.26. Found:

(19) Melting points were taken in a Thomas-Hoover capillary melting
point apparatus and are corrected. Elemental analyses were performed
by members of the Analytical and Physical Chemistry Section, Smith Kline &
French Laboratories.

(20) C. E. Claff, Jr., J. Am. Chem. Soc., T7, 3775 (1935).

(21) Fileti, Gazz. Chim. Ital , 16, 117 (1886).

(22) V. G. Kryucbkova and 8. V. Zavgordnil, J. Gen, Chem. USSR,
30, 1908 (1960).
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Chloromethylation of 48.5 g (0.17 mole) of Va was effected
using 7 g of paraformaldehyde in 22 ml of concentrated HCI and
170 ml of acetic acid using the conditions described for Vlec.
Distillation gave 48.5 g (86%) of an oil, bp 200-245° (10 mm).
A fraction, bp 228-229° (10 mm), was submitted for analysis.

Anal. Caled for CoHaxClOs: C, 72.16; H, 7.57; Cl, 10.65.
Found: C, 72.03; H,7.51; Cl, 10.95.

3,3'-Diisopropyl-DL-thyronine (3-[4-(4-Hydroxy-3-isopropyl-
phenoxy )-3-isopropylphenyl]-pr-alanine, I).—A hot solution of
48 g (0.14 mole) of VIa in 250 ml of absolute ethanol was added
in oue portion to a stirred solution of sodium ethoxide (prepared
from 3.3 g of Na), 31.4 g (0.14 mole) of ethyl acetamidomalonate,
and 250 ml of absolute ethanol. The prodiict was formed and
isolated as was VIIe. The resulting syrup was triturated with
petroleum ether (bp 90-110°) and left at —17° for several days.
The mixture of gum and solid was stirred with petroleum ether
(bp 30-60°) and the resulting solid was filtered and recrystallized
from cyclohexane; yield 6 g, mp 121-123°.

A mixture of 6 g of VIIa, 60 ml of HI, and 90 ml of acetic acid
was refluxed for 8 hr. The solution was diluted with 250 ml
of H,O and extracted repeatedly with ether. The organic phases
were washed with 109, NaHS80,, H,0, and enough 59, NaHCO,
to make the ethereal layer pH 6~7. The ether was dried (Nao-
S0.) and distilled. The residual yellow solid was recrystallized
from ether—petroleum ether (bp 30-60°) to give 2.2 g of solid
(one spot on paper chromatograms), mp 183-183° dec with
softening at 155-160°.

Anal. Caled for CyHyxNOs: C, 70.56; H, 7.61.
70.57; H, 7.60.

3,5-Diisopropyl-4-methoxybenzyl Chloride.—To a stirred mix-
ture of 130 g (0.68 mole) of 2,6-diisopropylanisole, 640 ml of
acetic acid, 83 ml of concentrated HCl, 25.6 g of 959, paraform-
aldehyde, and 13.7 g of fused ZnCl, was added HCl gas. The
gray suspension became a clear pink solution. The HCI addition
was continued for 4 hr at room temperature, the solution was
left overnight, aud HCl was added again for 4.5 hr the following
morning. The biphasic mixture was poured into 3 1. of ice water
and a solid precipitated. The solid was filtered and recrystal-
lized from methanol; yield 45.2 g (289), mp 91-93°, A further
recrystallization from acetonitrile gave the analytical sample, mp
93-95°.

Extraction of the aqueous filtrate and the diluted recrystalliza-
tion filtrates with ether gave unreacted 2,6-diisopropylanisole.

Anal. Caled for C,HaClO: C, 69.84; H, 879; Ci, 14.73.
Found: C, 69.78; H, 8.53; Cl, 14.82,

Ethyl Acetamido(3,5-diisopropyl-4-methoxybenzyl)malonate.
—Equimolar amounts of 2,6-diisopropyl-4-methoxybeiizyl chlo-
ride, sodium ethoxide, and ethyl acetamidomalonate in absolute
ethanol were refluxed for 3 hr.  The reaction mixture was diluted
with water and the resulting solid was filtered, washed with water,
and recrytallized from aqueous ethanol; yield 809, mp 124-125°,

Anal. Caled for CxHs:NOs: C, 63.53; H, 8.37. Found:
C, 65.59; H, 8.17.

If ethyl acetamidocyanoacetate was used in place of the malon-
ate the corresponding product was obtained in 709, vield, mp
127-128° (THF-petroleum ether).

Anal. Caled for CuHxN.Os: C, 67.35; H, 8.06; N, 7.48.
Found: C, 67.56; H, 8.05; N, 7.23.

If 2-propanol was used as a solvent in place of ethauol in the
cyanoacetate reaction trausesterification took place and the
iS(;lpropyl ester was obtained, mp 169-170° (THF-petroleum
ether).

Anal. Caled for CpHpuN:04: C, 68.01; H, 8.30; N, 7.21.
Found: C, 68.21; H, 8.10; N, 7.12.

3,5-Diisopropyl-pL-tyrosine,—A solution of 19 g (0.05 mole) of
the isopropyl ester of N-acetyl-2-cyano-3-(3,5-diisopropyl4-
methoxylphenyl)}-pr-alanine in 550 ml of 1:1 HI-AcOH was
refluxed for 4 hr. The solution was evaporated to dryness in
vacuo to give a hygroscopic solid. The solid was washed with
ether and dissolved in water. The aqueous solution was ad-
justed to pH 8 with aqueous NHj and extracted once with ethyl
acetate, The aqueous layer was concentrated, whereupon
the product precipitated. The aqueous mixture was cooled and
filtered; yield 10.8 g (809%), mp 238-240° dec. The above
operation was repeated to obtain an analytical sample, mp 234—
236° dec.

Anal. Caled for C;;HyuNOs: C, 67.90; H, 8.74; N, 5.28.
Found: C, 67.63; H, 8.64; N, 5.24.

N-Acetyl-3,5-diisopropyl-pL-tyrosine.—A solution of 7.8 g
(0.029 mole) of 3,3-diisopropyltyrosine in 150 ml of 2 N NaOH

Found: C,
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wag =tirred and cooled as 35 wl of acetic anbydride waos added
slowly over 1.5 hr =0 that the tempernone was kept helow 20°,
The =obition was left overnight a1 room temperatinre and then
wis kepi at 45-51° for 45 min. The <olhtion was cooled anl
acidified with coneentrated HCL below 15°, The resnlting g
wits dissolved in ethyl ncetate. The othyl acetate wax washed
with witer, dried (Mg=Sy 1, and concentrated,  The residie was
dilnted with petrolemmn ether and cooled Gy give o mixune of
solid nnd g, The =olvent was decanted apd the residune was
triotrated with a mixtire of ethyl acetnte and petrolonn ether,
The =olid wax filtered, washed with petrolemn ether, and diied
To give 8.6 g (967 of eryvs=tals, mp 105-107° with bnbbling, A
sumple was reery=tallized from cthyl neetate petrolenm ether G
annlysix.

A Coled for Celly, NGO O
Fond: C, 66.27: 11, X.42: N, 4.80.

N-Acetyl-3,5-diisopropyl-nr-tyrosine Ethyl Ester (VIIa).— A
=ohtion of O g (003 molel ol N-neetyvl-3,5-diizopropyl-pr-tyro-
sine, 0.3 g of p-tolnenesnlfonic acid monohydrate, 30 ml of ab-
solnte ethanol, and 300 ml of CHCL was <thed nmnder reflins
overnight <o that the TLO formed wasz removed by azeotropic
distillation. The =olntion  was cooled and  extreted  three
tmes with 3", N COy and then with 110 noal penteal,. The
CHCL was dried MgsU) and pvaporated. The residnal yellow
oil wax ervetallized and recry=tallized from agqneons ethanol o
give n qquntitative vield of esteromp 1D5° 1o a elondy melt which
cleared at 11D,

Jdaal, Caled for GuallaNO €, 60050 11, 8710 N AN
Fonnd: €, 67.08: 11, 8.67: N, 4.02,

p=(2,6-Dicyano-4-nitrophenoxy )anisole (IX).—-To a soluition of
30.1 g (1106 moled of 3, 5-diiodo-4=-{p-methoxyphenoxy =-1-nitro-
henzene?t in 120 ml of pyridine wax ndded 18.5 g of einprous eyan-
ide.  Vigorons =tivring was reqnived (o keep tie viseons mass
mobile.  The mixtmre was =<tivred nnder reflnx for ¢ hr with
sobition being etfected after ca. 3 win, The dark =olution was
ponred into 100D ml of dee water, A Drown syvrp =eparated
which solidified when =eratehed. The =olid was filtered and
washed with 1.0, The =olid was sispended in 400 ml of CHCL,
and 500 wml of concentrated N1LOIT and was =tirred vigoronsly.
The mixtnre was filtered tuough a mat of Supercel to remove o
brown =lndge apd the lavers were separnted.  The organie laver
wis wikhed with N1LOH, 1O, dibiee HCL and agaim with 1LO.
The CHCL wax dried (MgSU and evaported. The residne
wax ery=tallized and reery=tallizod Crom absolnte ethmol: vield
A0 g 210 of vellow needlex, mp 120--1351°,

bl Caled for CpHENGO 0 ¢ 6ILD2: 1 3070 N, 1420,
Fonnd: C, 6D.&0; 11, 2810 N, 14,54,

1-(2,6-Diiodophenoxy)anisole (X3 A. -To a =u=pensionc of
10,1 g 10.02 mole) of finely pilverized 3,5-diiodo=4-(p-methoxy-
phepoxy mdline hydrochloride®® in 100 ml of 0% neciie acid
conled 1o 52 wax wdded 7 ml of isoamyl vitrite. The resulting
reddi=h =olntion of dinzoninn componnd wax <tirred an additional
S0t nt 3° and was thercadded ot a moderate rate to o mixtinre
nf 25 mlof etharol mad 1 g ol Cn=ROcat 60-70°, When the addition
had beer campleted, stirring ot 65-707 was candinned (or 30 min,
The etbanol was removed 7 cacvo and the rexidnal oil wax ponred
mo we water and extracted with CHCL. The CHCL wis
wishied with water, 5, NallCO., and again with water.  After
dyving (Na=0y), the CHCL was disGlled and the residue was
tritnrated with evelobexane, The <olid was Altered aned re-
eryvstallized fram agneons cthanols vield 1.4 g 01675 o white
<olid, mp 118-120°,

And, Caled Tor CplhnlOa O 54540 1 2020
Fomnd: C, 3451 1, 230, 1, 55.40.

B.— A suspeosion of 5 g (0.D] mole) of 3,5-diiodo-4- p-methoxy-
phenoxyaniline hydrochloride v 25 nil of acetie acid and 10 ml
of 11.30), was cooled (6 3° and to 1t was added a solntion of 1.3 g
nf NaNUs o 10 ml of water, The caspension was sthrred rapidly
for 2 hr ot 5° and 3.5 ml of 5007 hypophosphoris acid was
added gradually at 3° Rtirring was contimied for 1 hr and the
mixture was cooled ovendght in a refrigerntor.  The mixbue
wis then stirred 3 hr ot room temperathre. A viscous mass
separated whiclt was dissolved in erher.  The ether was washed
witl 11,0, 57 NalICO,, and 1LO and dried (NusS0O;). The
other was removed and the residne was extracted with 250 ml of
boiling absobite ethanol. The exiraet was reated with eharconl
and corwentrated 1 A0 mb A litde water was added and rhe

Go.42: 11 =200 N, LS.

v

I, A6.15.

(93) (. R. Harington and G. Barger. Biorkem. .J., 21, (6 (TU27).

Vol 10

oneentrte wis cooled to give 15 g (350, ) ol eream=colored <nlid,
mp 105°,

Co - Bagnimolar sannunts of 2,6=dinitmphennl®and p-methoxy-
pbenol were allowed to react nsing conditions desiribed pre-
vinnsly.oe The  p-(26=dinitvophenoxy aisole was olated™
and reery=tallized (rom ethanol: vield 70770 mp Gs-047,

o Caled G Copl NGO €, G080 T 3470 N, 065,
Fommed s UU55.510 L5500 NS 0.7,

Cotalytie rednetion, tetrazotization, avd jodination were w-
ried oot nxing well-knvown procedirres The vde N was
cry=tallized and reeryvantlized Do squeoax ethanol 1o give 5007
of prodinet, mp 115 117°,

Attempted Preparation of Dimethyl 2-(py-Methoxyphenoxy)-
isophthalate. - A =obition of 105 g (0.05 mnle) of dimethyl
2-hydroxyi=ophthalate® md 9.5 2 (0,05 mole) of p=lobienesnl-
fonylihloride in 125 1wl of pyridine was =tivred on o <team bath
Tor 10 min. p-Methoxyphenol (25.8 g, .2 mole) was added and
st nnder rethix was continned for 1 hr, The exeess pyridine
wis removed and the residue was dissolved i benzewe. The
Bienzene was washed three times with dibiee THOT and twiee with
witti. The benzene wax dilnted with CHCL and the organie
misvire was wished three dmes with 11, NatHD and wiih
witer it pentral. The dried (MgRO0 organie phase wos
dixtilled Gy leave 0.9 g of almost colorless liquid.  This was
distilled 7rc everen o give o distllate which boiled ot 1010 21259
f1omme The distillate was dissolved 1y ether. Petrlemn
ether was added to precipitate eryv=talz melting 2t 95-06°. These
proved to be the vsylate of dimethyl 2-hvdroxyisophthalate,

Anal, Caled T Colle0230 Coo0605: 1L 4450 ol
G609 T A4S,

3-Isopropyl-4-methoxyacetophenone.-- Using the method of
Stadnikoff and Bavyschewa®® 13D ¢ (1 moler ol o-i=opropylanizole
wis converted to the acetophenone. The emde prodiaet dis-
Glled 2t 17D-17R7 437 mm) 1o give 120 g ol material which was
<howic by vapor phase cliromatography o be 9697 pore. A
sample was copverted it 24=dinionpbenylhydrmzone, mp
ISO-IR29 Cethylueetaten

ud o Caled for Oy dla N0
Fonnd: ¢, 57860 11, 5470 N, 14.07.

3-Isopropyi-4-methoxyphenol (XIII) s Using the method of
Jorgensen and Wiley 5, XTTT wax obtained ax o <olid, mp 42-44°
g .

Anad. Caled {or CpdlyOs
72200 S0

3-Isopropyl-4-methoxybenzyl Chloride.- A <obition of 12068 g
M.SLmole ot o-izopropylimisole in 11 of acetic aeid nwd 123 ml
ol enocentmted THCE was cooled (o 1% 33.6 g {105 molest
o 0377 paratormaldehyde wae added and the mixtare was
<titred ax HCT was passed through the mixtinre, The peodnet
wiax ixolated = dexeribed for the 3.5-disopropyl analog. Dis-
tillation ot ihe crnde prodnet eansed o aege evolntion ot gas
Abont lidl of the emde produet polvimerized o a hard, heowa
resinois =olid. A (raetion distilled ot Gi-133° (S e and
wolghed SUS g (191

e Caled for CylhClo: €, 66400 11, 7610 U1
Fonnd: ¢, 65,020 1, 752 ¢, 1805,

N-Acetyl-2-cyano-3-(3-isopropyl-4-methoxyphenyl)-v1.-alanme
Ethyl Ester (XIVi--~A pinch of Nal was added to o soludon of
odinm ethoxide [feomn 5.5 g (0,15 g-atom) of Na and 250 1wl ol
absolite ottenwlf. To this <tirved, refluxing solntion was added
26.7 ¢ (LTS aoled of ethyl acetamidoeyvanoacetate, Helhixing
wax continned for 20 min and a warm sohition of 30 g (.15 raolel
of S-t=opropyl=4=methoxybenzyl chloride in 250 ml of absalnte
ethunol was added v one portion.  Ieating wax continned tor
3l and the reaction noxture was added to 2.5 1oof H.O and e,
Conling and =eratehing indneed solidification,  The giminmmy solid
wis filtered wnd reerystallized from benzene-petrolenm cther;
vield 21.6 ¢ (43070, 1ap 117-119°0 The analyvtieal smnple melted
o 12]-122°

Ayal, Caled (o CplTaeNsO 0 C) 65,04 11, 7280 N, N4
Fonnd: ¢ 6507 11 7.54: N, 8.40.

asut; L, A4l N Gua.

72260 1 sS4 Foaod:

1784,
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