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( l IgS04) ,  arid evaporated. Crystallization from 17 vol. of 33% 
:\LeOH gave the ester, mp 99-100". 

N-Acetyl-3-iodo-tl/-tyrosine Ethyl Ester.-Esterification of 
S-acetyl-3-iodo-dl-tyrosine by the above method gave a i 5  yo 
yield of the ester, mp 138.5-140.5', from aqueous ethanol. 

Anal. Calcd for CI,H161NOa: C, 41.4; H, 4.3. Foulid: C, 
41.2: H, 4.15. 

N-Acetyl-.7-iodo-l-tyrosine ethyl ester was prepared ab abovc 
hut has iiot yFt heen crystallized. It was used for the preparation 
of :j-iodothyloiiiiie in  the form of a gum. 
3-Chloro-dl-thyronine.-Unrecrystallized di( panisy1)iodoniuni 

(21 g, 0.0.5 mole) and i . 2  g (0.046 mole) of AgSO, 
were stirred 2 hr in  120 ml of water. Some decolorizing charcoal 
was added, the solids were removed by filt'ration, and the solution 
was treated with an aqrieous solrition of 3 g of NaC1. There 
resrrlted 14.5 g (8Sc;) of the iodoniiim chloride, mp 202-203", 
not raised by recrystallization. This salt ( 3 . i i  g, 0.01 mole), 
?rT-acetyl-3-chloro-/-tyrosiiie ethyl ester (3.43 g, 2057. excess), and 
0.6.5 g of XaOl te  were added to 30 ml of redistilled D N F .  The 
reaction was stirred while being kept a t  50-55" for 14 hr. The 
solveut was removed under vacuum and the residue, treated as 
has beeii described, was shaken with 40 nil of benzene together 
with 2,.i ml of 3Z HCl. The separated benzene lager was washed 
(two l,?-ml portions of H20, two 10-ml portions of 1 -Y NaOH, 
three IO-nil portions of H20) and dried, the benzene was removed 
by evaporation, and the residue was treated with 25 ml of pet,ro- 
leiiin ether (bp 30-60"). The solvent was removed by decant,a- 
tioii and the residiial oil refluxed in 30 ml of A4cOH and 5 ml of 
HBr 1 4 8 5 )  for 3 . * 5  hr. ilfter evaporation iinder reduced pres- 
sirre, the residue was taken up in 35 nil of water and ext,racted 
twice with ether. The solution was heated to remove ether and 
neutralized hot (NHaOH). The yield of crude 3-chloro-i1/- 
thyronine was 2 .3  g (757,). For purification it was suspended in 
hot water, dissolved with the help of HC1, treat,ed with charcoal, 
and reprecipitated (SHaOH) aft,er the addition of a few drops of 
AcOH, mp 221-223". To remove all t'rares of thyronine for analy- 
sis, the hydrochloride was precipitated by adding concentrated 
HC1 to the solution of the amino acid in 2 AV HC1 and reconverted 
to the free amino acid. 

dnal .  Calcd for C1;Hi,ClSO(: C, 58.5; H, 4.6; C1, 11.5. 
Foiind: C, 58.3; H, 4.8; C1, 11.4. 

111 similar fashion, by substit,uting 4.5 g of either iodo isomer, 
3-iodothyronine results. It is purified by crystallization from 
2 HC1 without adding concentrated acid.*e 

3,3'-Dichloro-dl-thyronine.-3-Chloro-d2-thyronine (1.23 g, 
0.004 mole) was dissolved by warming in 20 ml of AcOH. To the 
cooled solution was added 0.4 ml (0.67 g, 0.005 mole) of S02C12. 
After 1 hr t'he solution was warmed to 60" then evaporated under 
vacuum. The residue was taken up in water and precipitated 
from the hot solution (NHaOH); yield 1.1 g (80%). A product 
containing only a trace of trichlorothyronine was obtained by 
repeating the precipitation from acid solution, but for analysis 
the hydrochloride was precipitated as above. After neutraliza- 
tion of t'he hydrochloride in the usual manner, the dichloro- 
thyronine melted at  226-228". 

Anal. Calcd for CljH1,C12N04: C1, 20.7. Found: C1, 20.4. 
3,3',5'-Trichloro-dl-thyronine.-3-Chloro-dl-thyronine ( 1.23 g, 

0.004 mole) was dissolved in 6 ml of AcOH by warming. To the 
cool solution 0.9 nil (1.5 g, 0.011 mole) of SO2C12 was added slowly 
with stirring. The temperature of the reaction was allowed to 
rise while gas was evolved and a precipitate appeared. After 
1 hr the reaction was warmed to 60-70" for 0.5 hr, 6 ml of 3.3 ,I' 
HC1 was added, and the hydrochloride, after refrigeration, was 
filtered and dissolved in 35 ml of 20% ethanol containing a few 
drops of AcOH. The hot solution was filtered and reheated, and 
the amino acid prcipitated (SHaOH); yield 1 g (65yG), nip 
224-225". 

Ana[.  Calcd for CljH,zC13NOd: C1, 28.2. Found: C1, 28.0. 
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The usual method of preparation of racemic ephe- 
drine is by catalytic hydrogenation of acetylbenzoyl 
in the presence of methylamine. I n  all previous re- 
ported syntheses, regardless of reaction conditions or 
hydrogenation catalyst used, the only basic products 
isolated were ephedrine and small amounts of pseudo- 
ephedrine, the erythro and threo diasteroisomers. In  
the conversion to the ephedrines the aminomethyl 
group was found to enter exclusively /I to the phenyl 
group. This was attributed by Nanske and Johnson2 
to deactivation of a-carbonyl group by the phenyl ring. 
Skita and Iiei13 considered the selectivity to be a func- 
tion of steric control, whereby methylamine reacts 
with the carbonyl adjacent to the smaller group. 
Couturier4 explicitly stated that  no monoamine CY to 
the phenyl or +diamine is formed in this synthesis. 
The catalysts that have been employed in prior syn- 
theses are Pt02,2J colloidal PtJ3 activated A1,6 Pt-Pd,' 
and Raney nickel.4r8 

We now wish to report the isolation, characterization, 
and pharmacology of S,S'-dimethyl-l-pheny1-1,2- 
propanediamine (I), obtained in the ephedrine syn- 
thesis from acetylbenzoyl. 

CHaXH?-CH30H 
CsHjCOCOCH3 --f 

H? 

CsHjCHOHCH(CHg)NHCH3 + C6H,(CHKHCH3)2CH, 
dl-ep hedrine I 

The initial catalyst employed was 1 : 1 5% Pt/C-5% 
Pd/C since that catalyst system has been found to be 
very effective for the conversion of isonitrosopropio- 
phenone to phenylpr~panolamine.~ In almost all of 
the previous reported ephedrine syntheses 1-2 moles 
of methylamine/mole of acetylbenzoyl were employed 
and in the pfesent program the first experiments utilized 
a ratio of 2 . 5 :  1. Catalytic hydrogenation was carried 
out a t  ambient temperature except for the initial stage 
which was approximately 10" higher due to the reac- 
tion exotherm. The reaction mixture was treated in 
the typical manner used to isolate ephedrine hydro- 
chloride, but the melting range of the product was 
broad and exceeded the reported melting point of 
ephedrine hydrochloride. The dihydrochloride of I 
was isolated by virtue of its insolubility in hot 2- 
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