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Attempts were made to prepare thyroidal hormones with isopropyl groups in place of the iodine atoms. 3,3'-
Diisopropyl- and 3,3',5'-triisopropyl-DL-thyronines (I and I I I ) were prepared successfully. The more desirable 
isopropyl analogs of 3,3',5-triiodothyronine (L-Ta) and thyroxine (II and IV) were not obtained. A number of 
possible routes to II and IV were studied and are described. I l l was tested and found inactive as a hypocholes-
teremic or antigoitrogenic agent and as an inhibitor of L-T3. 

In recent years it has been shown that the biological 
activity of the thyroid hormones can be retained after 
replacement of the iodine atoms with alkyl groups.1-6 

Of particular interest has been the replacement of the 
3'-iodine of 3,3',5-triiodo-L-thyronine (L-T3) and its 
thyroalkanoic acid analogs with an isopropyl group. 
This modification has produced compounds which are 
as active or more active biologically than L-T3 .6 '6 

3,5-Diiodo-3' ,5'-diisopropyl-DL-thyronine, however, 
is essentially inactive in calorigenic assays6d and as a 
hypocholesteremic agent.5a-d Thus it was desirable to 
assess the extent to which the isopropyl group could 
replace the iodine atoms in the thyroid hormones. 
Therefore, attempts were made to prepare 3,3'-diiso-
propyl-DL-thyronine (I), 3,3',5-triisopropyl-DL-thyro-
nine (II), 3,3',5'-triisopropyl-DL-thyronine (III), and 
3,3',5,5'-tetraisopropyl-DL-thyronine (IV). 

The synthesis of I and III was accomplished following 
the synthetic approach developed by Bielig and Liitzel7 

for the preparation of 3,3',5,5'-tetramethyl-DL-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 VI. 
This is supported by the findings of Hamilton and 
Blanchard8 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 Lutzel7 and Van Heyningen.9 

Therefore, the infrared and nmr spectra of I and VIIc 
were examined to determine the site of chloromethyla­
tion in Va and c. The spectra of I are such that the 
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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-/x region. One peak is at 11.4 p. and cor­
responds to one free hydrogen on a benzene ring. The 
second, slightly more intense peak, is at 11.95 p. and 
corresponds to two adjacent hydrogen atoms on a 
benzene ring.10 If the isomer with the side chain in the 
3 position of Vc were produced, no peak should appear 
in the 11.6-12.5-/U region of the spectrum. The nmr 
spectrum of VIIc displays a fairly complex pattern for 
the aromatic protons (5 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,'' 
Butterworth and Co. (Publishers) Ltd., London, 1960 p 59. 
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5 0.62 which integrates for two protons. This peak can 
be a t t r ibuted to the two equivalent protons ortho to 
the diphenyl ether bond in VIIc. Although these 
studies exclude chloromethylatioii at the 3 position of 
V<\ they do not eliminate the possibility of chloro­
methylatioii at the o' position. However, this seems 
unlikely on the basis of what is known about chloro­
methylatioii of substi tuted benzenes.11 Thus, it is 
felt tha t the structures of Vic, V i l e , and I I I are correct 
as shown. 

Since the route leading to 1 and I I I was not applicable 
to the preparation of I I and IV, emphasis was shifted 
to a route using iodonium salts (Scheme I I ) . This 
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approach has been employed with some success by 
Jorgensen and Wiley4 and by Dibbo and co-workers12 

to prepare methyl analogs of thyronine. N-Acetyl-
3,o-diisopropyl-DL-tyrosine ethyl ester (V i l l a ) was 
prepared using procedures developed by the preceding 
workers4 '12 and was allowed to react with iodonium 
salts of 3-isopropyl- and 3,o-diisopropylanisole5a under 
a variety of conditions. In no instance was a diphenyl 
ether detected. Only unreached V i l l a , the iodonium 
salts, or their decomposition products were isolated. 
These results forced us to consider routes to I I and IV 
in which the 3- and 5-isopropyl groups were produced 
subsequent to diphenyl ether formation. 

The most suitable precursors seemed to be com­
pounds with carboxyl groups or with subst i tuents 
which could be converted easily to carboxyl groups. 
Therefore, the synthesis of several model compounds 
was studied. The first of these was p-(2,G-dicyano-4-
nitrophenoxy)anisole ( IX) . Cyanation of p-(2,G-
diiodo-4-nitrophenoxy)anisole in pyridine gave 2 1 % of 
I X . Hydrolysis of I X in acid led to a mixture which 
infrared da ta showed to contain moieties with cyano, 
carboxylic acid, and amide groups. We next examined 
p-(2,6-diiodophenoxy)anisole (X) as a substrate in 
place of I X 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 I X . X was obtained from I X by reduc­
tion, diazotization, and decomposition of the diazonium 
salt with ethanol or hypophosphorous acid or by total 

111) H. C. Fuson and V. If. M e K e e v e r , Org. Reaction*!, 1, 63 (1942). 
(12) A. Dihlio, L. S tephenson , J, Walker , and W. K. W a r b u r t o n . ./. 

Cliim. So,;, 2645 (1901). 

synthesis from 2,6-dinitrophenol. When heated with 
cuprous cyanide in pyridine, X produced only tars. 
Motalation and carbonation of X yielded an acidic 
product in very poor yield which was isolated as a lead 
salt. The lead salt did not analyze as (he desired 2-
(p-niethoxyphenoxy)isophthalic acid (XI) . A competi­
tive reaction during metalation was diphenyl ether 
cleavage evidenced by the isolation of /j-methoxy-
phenol. 

Another possible intermediate in the preparation of 
XI was p-(2,(>xylyloxy)anisole (XII ) . Although 
described by Barnes, et al..yi and Bruice and co­
workers,14 X l l could be prepared by us only in poor 
yield. Oxidation of X I I with permanganate was tried 
in aqueous acetone at 60 and at 100° in a large volume 
of water. At the lower temperature XI I was recovered 
unchanged and at 100° only a small amount of acidic 
product was isolated. 

The direct synthesis of X I was a t tempted using the 
pyridinium fosylate of dimethyl 2-hydroxyisophthalatc 
and p-methoxyphenol. This reaction yielded only 
unchanged start ing materials and the tosylate of the 
2-hydroxyisophthalate. Similar results were obtained 
when 3-isopropy]-4-methoxyphenol (XII I ) was used 
for p-methoxyphenol. The coupling was tried under a 
variety of conditions with the following solvents: 
pyridine, quinoline, dimethyl sulfoxide, and toluene. 
In pyridine start ing materials were recovered; in the 
other solvents extensive decomposition occurred. One 
useful outcome of this a t tempted synthesis was the 
development of an improved synthesis of X I I I . XI I I 
can be prepared expeditiously by hydrolyzing the 
product from the Baeyer Villiger oxidation of 3-
isopropyl-4-niethoxyacetophenone. Jorgensen and 
Wiley had used this sequence earlier for the preparation 
of 4-methoxy-3-methylphenol. , r ' 

Since the reaction of iodonium salts with phenols to 
form thyroxinelike compounds is reported to proceed 
best when the phenolic component has two odialogens 
and an alanine side chain,1- X-acetyl-3-iodo-o-isopropyl-
UL-tyrosine ethyl ester (V l l lb ) seemed to be a com­
promise intermediate which could eventually lead to 
3-iodo deriatives of I and I I I , compounds with interest 
comparable to II and IV. Unfortunately, we were 
unable to obtain the intermediate 3-isopropyl-m.-
tyrosine using the procedure reported by Jorgensen and 
Wiley16 for the preparation of 3-mcthyl-i>L-tyrosine. 

I l l was tested for hypocholesteremic activity in rats 
fed a, diet containing 2% cholesterol and \c/[ cholic 
acid.17 I l l was inactive at doses of 100, 200. 400, and 
S00 jug,- kg. Since 3,3',")'-triiodo-i)L-thyronine is re­
ported to inhibit the reversal of thiouracil-induced 
goiters by thyroxine,18 III was given to fhiouracil-
treated rats alone and concomitantly with i,-T:i. I l l 
at doses 100 times those of L - T 3 showed no anti-
goitrogenic activity and did not inhibit the anti-
goitrogenic action of L-T ; ) . 

(13) .1. 11. Barnes, R. V. C.'ookson. O. T . Dickson, .1. Elk.-, and V, ( ' 
Pooie, ihid., 1448 (1H53), 

i l l ) T . ('. Bruin; . N. Kha ra sch , and R. .1, Winzler. ./. lira. Clam.. 18. 
83 (19,>-T). 

ilr>) E . (.'. Jorgensen a n d II. A. Wiley. J. M,;l. Chem., 6, 459 i I VM>;1!. 
i Hi) E. V.. ,JorKensen and H. A. Wilev, ./. I'hnrm. Si;., 52, 122 (l!lli:i,i 
17) ('. M. (Ireenl .ere , ('. A. Borlicr, .1. !•'. Kerwin, S, M. (Ireenl i r rs , and 

'I'. 11, I.in. ,1m. ./, I'hjiniol.. 201, 7:52 (Hull j . 
:1S) S. IV Darker . Cu. I'hannwul. Tlairai,., 1, 797 iCMill.i. 
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Experimental Section19 

2,6-Diisopropyl-4-(o-isopropylphenoxy)anisole (Vc).—A mix­
ture of 45 g (0.17 mole) of 4-bromo-2,6-diisopropylanisole,20 

19.9 g (0.15 mole) of o-isopropylphenol, 16.4 g (0.29 mole) of 
powdered KOH, and 400 mg of eopper-bronze was heated in a 
metal bath. At a bath temperature of 180°, H 2 0 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 CHCU and H«0 and filtered. The aqueous phase of the 
filtrate was extracted with CHCI3 and the combined CHCI3 
phases were washed with H 2 0 until neutral. The dried (MgS04) 
CIICI3 was distilled and the residue weighing ca. 45 g was dis­
tilled in vacuo to give 24.6 g (53%) of an oil, bp 200-235° (14 
mm). A fraction which distilled constantly at 210-211° (14 mm) 
was removed for analysis. 

Anal. Calcd for" C22H30O2: C, 80.94; H, 9.26. Found: 
C, 81.10; H, 9.14. 

Ethyl Acetamido[4-(3,5-diisopropyl-4-methoxyphenoxy)-3-
isopropylbenzyljmalonate (VIIc).—Dry HC1 was passed through 
a stirred suspension of 25.2 g (0.077 mole) of Vc, 3.2 g of para­
formaldehyde, 80 ml of acetic acid, and 10 ml of concentrated 
HC1 at 20°. When the initial exothermic reaction had subsided 
the cooling bath was removed and HC1 was bubbled through the 
mixture for 7 hr at room temperature. After standing overnight 
the mixture was poured into ice water and extracted with CHCI3. 
The CHCI3 was washed with water, 5% XaHC0 3 , and again with 
H 2 0. Evaporation of the CHC13 left 28 g of crude product. 
This was flash-distilled at 215-235° (16 mm) to give 12.2 g of 
impure product Vic. 

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 minutes. A solution of 12.2 g (0.033 mole) of Vic in 75 ml 
of absolute ethanol was added in one portion, 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 
solution was extracted with ether. The ethereal layers were 
washed with H 20, dried (Xa2S04), 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 solvent gave 4 g (22%) of product, mp 133-134°. 

Anal. Calcd for C32H4BXO,: C, 69.16; H, 8.16; X, 2.52. 
Found: C, 69.34; H, 8.11; X, 2.61. 

3,3',5'-Triisopropyl-DL-thyronine (3-[4-(4-Hydroxy-3,5-di-
isopropylphenoxy)-3-isopropyIphenyl]-DL-aIanine, III).—A mix­
ture of 3.2 g (5.75 mmoles) of VIIc, 60 ml of 48% 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 5% XaHCOs 
and acetic acid. The aqueous solution was extracted with 
ether. The ethereal phases were washed with 10% NaHS03 , 
H 20, 5% NaHC0 3 , and H 20. The product precipitated during 
the final water wash. Petroleum ether was added to the ether 
and the resulting 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. Calcd for C24H33X04: C, 72.15; H, 8.33; X, 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 
92% of 4-bromo-2-isopropylphenol, mp 46-49° (lit,21 mp 47-
49°). Methylation with dimethyl sulfate and aqueous NaOH 
gave 80% of 4-bromo-2-isopropylanisole, bp 115-125° (11 mm) 
[lit.22 bp 86-87° (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 
Vc. The product Va was distilled to yield 50.3 g (71%) of mate­
rial, bp 190-200° (10 mm). 

(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., / . Am. Chem. Soc, 77, 3775 (1955). 
(21) Fileti, Gazz. Chim. Ital , 16, 117 (1886). 
(22) V. G. Kryuchkova and S. V. Zavgordnii, J. Gen. Chem. USSR, 

30, 1908 (1960). 

Chloromethylation of 48.5 g (0.17 mole) of Va was effected 
using 7 g of paraformaldehyde in 22 ml of concentrated HC1 and 
170 ml of acetic acid using the conditions described for Vic. 
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. Calcd for C20H2SClO2: C, 72.16; H, 7.57; CI, 10.65. 
Found: C, 72.03; H, 7.51; CI, 10.95. 

3,3'-DiisopropyI-DL-thyronine (3-[4-(4-Hydroxy-3-isopropyI-
phenoxy)-3-isopropylphenyl]-DL-alanine, I).—A hot solution of 
48 g (0.14 mole) of Via in 250 ml of absolute ethanol was added 
in one 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 product was formed and 
isolated as was VIIc. 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 Vila, 60 ml of HI, and 90 ml of acetic acid 
was refluxed for 8 hr. The solution was diluted with 250 ml 
of H 2 0 and extracted repeatedly with ether. The organic phases 
were washed with 10% XaHS03 , H20, and enough 5% NaHCO, 
to make the ethereal layer pH 6-7. The ether was dried (Na2-
SO4) 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 183-185° dec with 
softening at 155-160°. 

Anal. Calcd for C21H27X04: C, 70.56; H, 7.61. Found: C, 
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, 85 ml of concentrated HC1, 25.6 g of 9 5 % paraform­
aldehyde, and 13.7 g of fused ZnCl2 was added HC1 gas. The 
gray suspension became a clear pink solution. The HC1 addition 
was continued for 4 hr at room temperature, the solution was 
left overnight, and HC1 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 (28%), 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. Calcd for Ci4H2,C10: C, 69.84; H, 8.79; CI, 14.73. 
Found: C, 69.78; H, 8.53; CI, 14.82. 

Ethyl Acetamido(3,5-diisopropyl-4-methoxybenzyl)malonate. 
—Equimolar amounts of 2,6-diisopropyl-4-methoxybenzyl 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; vield 80%, mp 124-125°. 

Anal. Calcd for C23H35X06: C, 65.53; 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 70% vield, mp 
127-128° (THF-petroleum ether). 

Anal. Calcd for C2iH30X2O4: C, 67.35; H, 8.06; X, 7.48. 
Found: C, 67.56; H, 8.05; X, 7.23. 

If 2-propanol was used as a solvent in place of ethanol in the 
cyanoacetate reaction transesterification took place and the 
isopropyl ester was obtained, mp 169-170° (THF-petroleum 
ether). 

Anal. Calcd for C22H32X204: C, 68.01; H, 8.30: X, 7.21. 
Found: C, 68.21; H, 8.10; N, 7.12. 

3,5-Diisopropyl-DL-tyrosine.—A solution of 19 g (0.05 mole) of 
the isopropyl ester of X-acetyl-2-cyano-3-(3,5-diisopropyl-4-
methoxylphenyl)-DL-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 XH a 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 (80%), mp 238-240° dec. The above 
operation was repeated to obtain an analytical sample, mp 234-
236° dec. 

Anal. Calcd for Ci5H23X03: C, 67.90; H, 8.74; X, 5.28. 
Found: C, 67.63; H, 8.64; X, 5.24. 

N-Aeetyl-3,5-diisopropyl-DL-tyrosine.—A solution of 7.8 g 
(0.029 mole) of 3,5-diisopropyltyrosine in 150 ml of 2 AT XaOR 
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was s t i r red and cooled as 35 ml of acet ic a n h y d r i d e was a d d e d 
s lowly over 1.5 hr so t ha t t h e t e m p e r a t u r e was kept below 20° . 
T h e solut ion was left, overnight at room t e m p e r a t u r e and then 
was kepi at 4 5 - 5 0 ° for 45 miu. T h e solut ion was cooled and 
acidified with c o n c e n t r a t e d HCI below 15°. T h e resul t ing gum 
was dissolved in e t h y l a ce t a t e . T h e e thy l a c e t a t e was washed 
wi th water , dr ied (MgSO, ! , and c o n c e n t r a t e d . T h e residue was 
d i lu ted wi th p e t r o l e u m e the r and cooled to give a mix tu re of 
solid and g u m . T h e solvent was d e c a n t e d and the residue was 
t r i t u r a t e d with a mix tu re of e t h y l a c e t a t e and pe t ro l eum e ther . 
T h e solid was filtered, washed with pe t ro leum ether , and dried 
to give S.O g (00 ' , ) of c rys ta l s , nip 105-107° with bubb l ing . A 
sample was recrysta l l ized from e thy l a c e t a t e pe t ro leum e the r for 
analys is . 

Anul. Ca led for C - l I n X O . . : ( ' , 00 .12 : II. s .20: X, T 5 0 . 
F o u n d : C, (Hi.27: II , S. 4 2 : X . 4 . S 0 . 

N-Acetyl-3,5-diisopropyl-i>L-tyrosirte Ethyl Ester ( V i l l a ) . A 
solution of !) g (0.08 mole) of X-acetyl-3 ,5-di isopropyl- i>n- tyrn-
sine, 0.3 g of /Moliieiiesiilfonic a.cid m o n o h y d m t e , 30 ml of a b ­
so lu te e thano l , a n d 300 ml of O l l O h was s t i r red unde r reflux 
overnight so tha t the IDO formed was removed by azeot rop ic 
d is t i l la t ion . T h e solut ion was cooled and ex t r ac t ed th ree 
t imes wi th 5 ' , Xa->CO:: and then with IDO until neu t r a l . T h e 
CirCln was dr ied (MgSO; ) and e v a p o r a t e d . T h e residual yel low 
oil was crysta l l ized and recrys ta l l ized from aqueous e thano l to 
give a q u a n t i t a t i v e yield of ester , nip 105° to a c loudy melt which 
cleared at 110°. 

Anal. Calcd for C l r J b , , X ( ) , : ( ', ( is .03: II. S .71: N, 4.1V 
F o u n d : 0 , 07.OS: II, S.07: X, 4.02. 

p-(2 ,6-Dicyano-4-nitrophenoxy)anisole ( IX) . - T o a solut ion of 
30.1 g (0.0G mole) of 3 ,5-d i iodo-4- ( ' / ) -methoxyphenoxy)- l -n i t ro-
benzene 2 3 in 120 ml of py r id ine was a d d e d IS.5 g of cuprous c y a n ­
ide. Vigorous s t i r r ing was required to keep the viscous m a s s 
mobi le . T h e mix tu re was s t i r red unde r reflux for 0 hr with 
solut ion being effected after cu. 30 min . T h e d a r k solut ion w_as 
poured into 1000 ml of ice wate r . A brown s y r u p s epa ra t ed 
which solidified when sc ra t ched . T h e solid was filtered and 
washed wi th 1120. T h e solid was suspended in 400 nil of C I I C 1 , 
and 500 ml of c o n c e n t r a t e d N H , O I I and was s t i r red v igorous ly . 
T h e m i x t u r e was filtered t h r o u g h a mat of Supercel to r emove a 
brown s ludge and the layers were s epa ra t ed . T h e organic l ayer 
was washed wi th X1I , ( )H , 1U>, d i lu te 11(4. a n d aga in wi th IDO. 
T h e O l l O b was dried ( M g S O , ) and e v a p o r a t e d . T h e residue 
was crys ta l l ized and recrys ta l l ized from abso lu te e t h a n o l : yield 
3.7 g ( 2 1 ' ,' ) of vellow needles, nip 120-131 °. 

Anal. Calcd for C,.-,H5N;|04: C, 01.02; II, 3.07: X, 14.23. 
F o u n d : 0 , GO.sO; II, 2.S1 : X, 14.54. 

/ j - (2,6-Diiodophenoxy)anisole (X) . A. -To it suspension of 
10.1 g (0.02 mole) of finely pulver ized 3,5-di iodo-4-( /u-methoxy-
phenoxy lan i l i ne hydrochlor ide 2 " in 100 ml of 00'Y acet ic acid 
cooled to 5° was a d d e d 7 ml of isoatnyl n i t r i te . T h e resul t ing 
reddish solut ion of d i azon ium c o m p o u n d was s t i r red an addi t iona l 
30 min at 5° and was then added at a m o d e r a t e r a t e to a mix tu re 
of 25 ml of e thano l and 1 g of C u S ( ) , a l 0 0 - 7 0 ° . When the addi t ion 
had been comple ted , s t i r r ing at (15-70° was con t inued for 30 min. 
T h e e thano l was removed in vacuo and the residual oil was poured 
into ice w a t e r and ex t r ac t ed with ( 4 1 0 1 , . T h e O I I C F was 
washed with water , 5 ' , X a I I O ( b , and again with wa te r . After 
d ry ing ( X a 2 S 0 4 ) , the CIICl;i was disti l led and the res idue was 
t r i t u r a t e d wi th cyc lohexane . T h e solid was filtered and re­
crysta l l ized from aqueous e t h a n o l : vield 1.4 g i l O ' , ) of whi te 
so'lid, nip l i s - 120°. 

A mil. Calcd for ( Y d h n U b : ( ' . 34.54: II. 2 .23 : I. 50.15. 
F o u n d : (', 34 .51 ; II, 2 .30; I, 55.00. 

B . - - A suspension of 5 g (0 .0 ! mole) of iS/ j -d i iodo^-Yp-methoxy-
p h e n o x y )aniline hydroch lo r ide in 25 ml of ace t ic acid and 10 ml 
of IIoSOi was cooled to 5° and to it was a d d e d a solut ion of 1.3 g 
of N n X O . in 10 ml of wate r . T h e suspension was s t i r red r ap id ly 
for 2 hr at 5° and 3.5 ml of 50' ' ) h y p o p h o s p h o r o u s ac id was 
a d d e d g radua l ly at 5 ° . S t i r r ing was con t inued for 1 h r and t h e 
mix tu re was cooled overnight in a refr igerator . T h e m i x t u r e 
was then s t i r red 3 hr a t room t e m p e r a t u r e . A viscous mass 
s e p a r a t e d which was dissolved in e the r . T h e e the r was washed 
wi th 114), 5 ' ) Xa l lCO. , , a n d I F O and dried (Xa 2 SOi) . T h e 
e the r was r e m o v e d a n d the res idue was e x t r a c t e d w i t h 250 ml of 
boiling abso lu te e thano l . T h e ext rac t was t r e a t e d wi th charcoal 
and c o n c e n t r a t e d to 50 ml. A little wa t e r was a d d e d and rhe 

(23) C. R. Harineton and G. Barger. Biochem. J.. 21, Kill (1U27). 

concen t r a t e was cooled to give 1.5 g (33/ , ) of cream-colored solid, 
rap 105°. 

( ' . • Kquimolar a m o u n t s of 2,0-dinit rophenol '- ; and /(-me I hoxy-
phenol were allowed lo react using condi t ions descr ibed pre­
viously.•'" Id le /M2,G-din i t rophei ioxy lanisole wa- isolated-'1'' 
and rer rvs la l l ized from e t h a n o l : vield 7 0 ' ) . mp 0 3 - 0 4 ° . 

Ana!.' Calcd for CYJI IMX.O, - , : ' C, 53..SO: II. 3.47: X. 0.05. 
F o u n d : C. 53.51 : II, 3.30; X, 0.73. 

C a t a l y t i c reduct ion , l e t r azo t i za t ion , and iodinat ion were car­
ried out using well-known procedures . : , a T h e crude X was 
crystal l ized and recrystal l ized from a q u e o u s e thano l to give 50 ' , 
of p roduc l , nip 115 1 17°. 

Attempted Preparation of Dimethyl 2-(ju-Melhoxyphenoxy)-
isophthalate. A so lut ion of 10.5 g (0 .05 mole) of d i m e t h y l 
2-hydroxyisophthalate'--"' and 0.5 g (0.05 mole) of /Moluenesi i l -
I'onyl chloride in 125 ml of py r id ine was st i rred on a s l eam b a t h 
for 10 min. / . i -Methoxyphenol (25.S g, 0.2 mole) was added and 
si irr ing unde r reflux was coin inucd for I hr. T h e excess pyr id ine 
was removed and the residue was dissolved in benzene . T h e 
benzene was washed ihree t imes with d i lu te 1101 and twice wills 
wate r . T h e benzene was d i lu ted wi th O l J C b and the organic 
mix tu re was washed three l ime- w i th 10', ' X a O H and with 
wa te r until neu t ra l . T h e dried (MgSO; ) organic phase was 
disti l led to leave it.5 g of almost colorless liquid. Th i s wa-
distilled in rami) to give a d is t i l la te which boiled at lit!) 213° 
1'1 m m ! . T h e dis t i l la te was dissolved in e the r . Pe t ro leum 
el her was added to p r ec ip i t a t e c rys ta l s mell ing at 05 -DO0. These 
proved to be the losy la te of d i m e t h y l 2 -hyd roxy i soph tha l a l e . 

A mil. Calcd for' C ! 7 I I 1 ! : 0:S: 0 . 50 .03 : H. 4.43. F o u n d : 
0 . 50.00: I I . 4 .4S . 

3-Isopropyl-4-methoxyacetophenone. I ' s ing the m e t h o d of 
Sladnikof'f and Haryschewa.5 0 150 g (1 mole) of o- isopropylanisole 
was c o n v e n e d lo the a c e l o p h e n o n e . T h e crude product dis­
tilled at 170 17S° (37 m m ) to give 120 g of mater ia l which was 
shown by vapor phase c h r o m a t o g r a p h y to be 0 0 ' , pure . A 
sample was conver ted to its 2 ,4 -d in i t rophcny lhydrazo i io . nip 
ISO IS2° (ethyl a ce t a t e ) . 

Anal. Calcd for C, JF„X,(),-,: C, 5 s .00 ; 1 1 , 5 . 4 4 : X, 15.05. 
F o u n d : C. 57.SO: 11 ,5 .47: X, 14.07. 

3-IsopropyI-4-methoxyphenol (XIII)."11' - I ' s i n g t h e m e t h o d of 
Jorgensen and Wiley1 5 . X I I I was ob ta ined as a solid, m p 42- 44° 
(ligroin ;. 

Anal. Calcd for (Y4I,;<),>: ( ' . 72.20: II, s .40. F o u n d : 
(', 72.20: I l , s . 4 l . 

3-Isopropyl-4-methoxybenzyl Chloride.- A solut ion of 120,s g 
(0.S1 mole 1 of e- isopropylanisole in 1 1. of acet ic acid and 125 ml 
of c o n c e n t r a t e d HCI was cooled to 10°: 33.0 g (1.05 m o l e s ! 
of 0 5 ' , ' p a r a f o r m a l d e h y d e was added and the mix tu re wa­
st irred as HOI was passed t h rough I lie m ix tu r e . T h e product, 
was isolated as descr ibed for the 3.5-di isopropyl analog. Dis­
til lation of rhe c rude p r o d u c t caused a large evolut ion of jrns. 
Aboul half of the c rude product po lymer ized to a hard , brown, 
resinous solid. A fraction distilled at 131-133° (S m m ; and 
weighed 30.S g ( 1 0 ' , ). 

Ann/. Oaled for C i I I n O K ) : C, 00.40: 1 1 , 7 . 0 1 : CI, 17 . s i . 
F o u n d : 0 , 0 5 . 0 2 : II, 7.52; 01 , IS.0,5. 

N-Acetyl-2-cyano-3-(3-isopropyl-4-methoxyphenylj- i>L -alanine 
Ethyl Ester (XIV'i. A p inch of X a l was a d d e d to a solut ion of 
sod ium e thoxide |from 3.5 g (0.15 g-afom) of Nil a n d 250 ml of 
abso lu te e t h a n o l ) . T o th i s s t i r red, refluxing solut ion was a d d e d 
20.7 g (0.15 mole! of e t h y l a c e t a m i d o c y a n o a c e t a t e . lietluxiiig 
was con I'm tied for 20 min and a w a r m solution of 30 g (0.15 mole 1 
of 3- i sopropyl -4-met l ioxybenzyl chlor ide in 250 ml of abso lu te 
e lhano l was added in one por t ion . H e a t i n g was con t inued for 
3 hr and the reac t ion mix tu re was a d d e d to 2.5 1. of Il«() and ice. 
Cool ing and sc ra t ch ing induced solidification. T h e g u m m y solid 
was filtered and recrys ta l l ized from b e n z e n e - p e t r o l e u m e t h e r : 
yield 21.0 g (430* 1, m p 1 17-4 10°. T h e ana ly t ica l sample mel ted 
at 121-122° . 

Anal. Ca lcd for C J FjXot).,: C, 05.04: II, 7.2S: X. s .43 . 
F o u n d : O, 05.07: II. 7.54: X, S.40. 
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