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conjugated systems by the niethylene group, the benzyl
group of Xb binds directly to the enzyme in sonie fash-
ion such as a charge-transfer complex®—3 or less likely
by hydrophobic binding.!4.1%

Whether the 6-phenyl or 6-benzyl groups of X aand Xb
bind in the same fashion still cannot be resolved at this
point; that is, the 6-phenyl might influence pyrimidine
binding and the 6-benzyl mnight bind directly. Never-
theless, the positive results remain that the 6-phenyl,
6-benzyl, or 6-furyl groups of Xa, Xb, and Xe increase
binding compared to a 6-methyl group, and an electron-
withdrawing nitro group as in Xe decreases binding.

It was previously observed that replacement of the
4-hydroxyl group of 2-amino-5-(3-anilinopropyl)-4-
pyrimidinol (ITT) by amino (XXIII) gave a 2600 en-
hancement in binding® and by 4-mercapto (XXIV) a 14-
fold enhancement.” In another paper of this series it
was noted that replacement of the anilinopropyl group
of III by a 4-phenylbutyl (XXII) also led to an en-
hancement of binding.” In Table II, a comparison of
the effects of these three substitutions on binding of the
6-phenyl and 6-benzyl groups of Xa and Xb is made.

The 35-fold enhancement of 6-phenyl (Xa) over 6-
methyl (Xb) in group A (Table II) with an anilino-
propyl group is maintained in group B when the phenyl-
butyl side chain is present (XXII vs. X1Xa). In con-
trast this increment is alinost completely lost in the 6-
benzyl series (XIXb vs. XXII); thus the phenylbutyl
side chain causes a decrease in the binding of the 6-
benzyl group or vice versa, or both.

A further enhancement in binding by the 6-phenyl or
6-benzyl moieties in the 4-amino series (groups C and D)

(14) R. A. Wallace, A, N. Kurtz, and C. Niemann, Biochemistry, 2.

824 (1963).
(15) G. Nemethy and H. A. Scheraga, J. Phys. Chem., 66, 1773 (1962).
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is not observed; of interest is the fact that 6-benzyl
group causes a decrease in binding compared to the 6-
methyl group with the anilinopropyl side chain (group
C), but had no detrimental effect with the phenylbutyl
series (group D). Similarly, a further enhancement
in binding by the 6-phenyl group in the 4-mercapto
series (group E) was not observed; in fact, the 6-phenyl
(XVIIa) was about one-half as effective as a 6-methyl
(XX1IV). This lack of additivity with the 6-phenyl
moiety in groups C, D, and E (Table II) could be at-
tributed to the fact that the 4-amino and 4-mercapto
groups on the pyrimidine already have the most favor-
able tautomeric form and can no longer be influenced by
the phenyl ring as in group A; however, such an ex-
planation for the 6-benzyl moiety is untenable. One
possible explanation is compatable with both the 6-
benzyl and 6-phenyl systeins: when the 4-amino and 4-
mercapto groups are bound to folic reductase, a confor-
mational change results in the enzyme which no longer
allows binding of these aryl moieties. If this explana-
tion is correct, it should be possible to construct irre-
versible inhibitors that will detect this enzymie confor-
mational change by utilization of the bridge principle of
specificity'®; currently a search for such types of irre-
versible inhibitors is underway.

Furthermore, even though the three ways of increas-
ing the binding of III are not additive, placement of a
phenyl or benzyl group at the 6-position of III does not
decrease binding (except in the case of XVIIIb which is
not a serious loss); thus it should be feasible to synthe-
size a variety of potential irreversible inhibitors with
covalent bond forming groups built off the 6-position in
molecules related to XVIII, XXI, or XXIIT.

(16) B. R. Baker, J. Pharm. Sci.. 83, 347 (1964).
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Amino acid analogs of two tryptamine antagonists of serotonin were prepared for biological evaluation. The
1-benzyltryptophans prepared in this study, like 1-benzyl-5-methoxy-2-methyltryptamine (BAS). produce seda-
tion in mice while a nonbenzylated tryptophan caused stimulation.

Serotonin? (5-hydroxytryptaniine) and the serotonin
antagonist, 1-benzyl-5-methoxy-2-niethyltryptamine?
(BAS), do not readily cross the blood-brain barrier.
The biological precursor of serotonin, 5-hydroxy-
tryptophan, however, is transported into the brain
where it is decarboxylated to serotonin.? It was con-
jectured, therefore, that amino acid analogs of BAS
might possess interesting biological properties. Several
tryptophan derivatives (1a-1¢) were consequently pre-
pared in these laboratories to explore this possibility.*

(1) Psychopharmacology Service Center, National Institute of Mental
Health, Bethesda, Md. 20014.

(2) 8. Udenfriend, H. Weissbach, and D. F. Bogdanski, J. Biol. Chem.,
224, 803 (1957),

(3) (a) D. W, Wooley and E. N. Shaw, Science, 124, 34 (1956); (b) D.
W. Wooley, E. Van Winkle, and E. N. Shaw, Proc. Natl. Acad. Sci, U. S..
43, 128 (1957).

(4) G. Domschke and G. Muller, J. praki. Chem., [4] 21, 85 (1963),
described the preparation, by a different synthesis than what we employed.
of one of the tryptophans (1d) we had intended to synthesize.

Two 1miethods were considered for the preparation of
the desired amino acids, the Warner-\oe?® tryptophan

(5) D. T. Warner and O. A. Moe, J. Am. Chem. Soc.. 70, 2764 (1948),
prepared the key tryptophan intermediate, diethyl acetamido(3-indolyl-
methyl)malonate (b) by Fisher cyclization of the phenylhydrazone of di-
ethyl acetamido(8-formylethyl)malonate (a) and converted it to prL-trypto-
phan by previously described procedures.
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synthesls and  N-bengylation of amino acid inter-
mediates.  Coruforth, ef al.,* employed N-benzyl-N-
phenylhydrazine iistead of phenylhydrazine in the
Warner-Moe tryptophan synthesis and obtained 1-
benzyltryptophan.,  All of our attemipts, however, 1o
condense p-methoxyphenylhydrazine or N-benzyl-N-(p-
methoxyphenyl)hydrazine with diethyl acetamido(s-
formylethyDmalonate® or  dicthyl  acetamido(3-oxo-
butylmalonate gave oily products which decomposed
when subjected to typieal indole cyelization conditions.

In a synthesis of 1-benzyltryptophans from indole
imtermediates, the benzyl group may be introduced at
various stages of the svnthesis.  We chose 10 study
the benzylation of indoleacetamidomalonates (2) since
two of the requisite intermediates were known com-
pounds aud the synthesis of the third intermediate,
diethyl acetanido(h-methoxy-2-methyl-3-indolylmeth-
vhmalonate (2d) from s-methoxy-2-methylindole” ap-
peared to offer no great difficulties.

The feasibility  of  bengylating  indoleacetanido-
malonates (2) was cvaluated in benzylation cxperi-
nments with the readily available diethyl acetamido(3-
indolylmethyl)malonate® (2a): only sodamide-catalyzed
benzylation® in hquid ammonia gave a satisfactory
vield of a product (3a) that was identical with that ob-
tained by Cornforth and co-workers® from the eyvcliza-
tion of the N-benzyl-N-phenylhydrazone (4) of diethyl
acetamido(B-formylethyDmalonate.  Beuzylation prod-
ucts weve later obtained in somewhat better yield from
2b and 2c¢ than from 2a. 1-Benzyltryptophans (1b
and ¢) were obtained 1 the usual way from 3b and 3¢
while the available supply of 2d was converted to the

By Jo WL Cornfertn, R Cornfertle, C. 20 Linbleleish, and AL Neuberger.
Fosekem. J., 48, 591 (1957).

(71 N. Nenitzesen, Byll, sov. chom, Runoraan, 11, 3T (1924).

(%0 1)1 Pleininger, Clo-ru. Brr., 87, 127 110043,
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amino acid analog (la) of H-methoxy-2-methyltrypt-
amiie, another of the high-potency serotonin autag-
onists described by Shaw and Wooley.®
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C'ompotnnds 1b and le produced sedation in mice in
doses comparable to that at which BAS demon-
strated pharmacological activity while compound la was
found to be somewhat less potent. T'he pharmaco-
logical effects of these compounds at doses of 50 and 100
mg. kg, 1p. momiee are tabulated in Table 1. Tt s
noteworthy that 1a which does not have a benzyl group
at position 1 caused excitation while both 1-benzyl-
tryptophans (1b and 1e¢) produced sedation.

Wooley, et al.,’ found that the effects of BAS i mice
are quile different after itraperitoneal and intra-
cerebral administration and concluded, therefore, that
BAS penetrated the brain poorly. BAS, for example,
at a dose of 1 mg./mouse i.p. (ca. 50 mg. kg.) caused
mice to be somewhat more quiet than normial controls,
while 30 v/ mouse! injected into the left ventricle of the

) ¥ N. Shaw aud D WL Waeley, J. Pharmaml, Keptl, Therap., 116,
164 (1958),

(101 The quaiity caleulated by Wooley, ef gl which should veach 1he
hirain afler intrapetitoneal injection af 1 mg.‘mouse if the drug is nnifnrmly
disleilaned vo all parts of the Lody.
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brain caused excitation. The sedative effects of coni-
pounds 1b and 1c at a dose of 50 mg./kg. i.p. suggest
that they either, like BAS, do not cross the blood-
brain barrier or, if they do so, are not decarboxylated to
BAS congeners. Tt would seem that 1a which is closely
related to normal tryptophan metabolites might have
crossed the blood-brain barrier. It appears, at least,
to have the best chance of compounds 1la-1c of pene-
trating into the brain. At this juuncture, analyses of
brain tissue from animals fed these compounds are re-
quired to resolve the issues of their penetration into the
brain and the form in which they act.

Experimental!!

Diethyl Acetamido(3-oxobutyl)malonate.'>—A  solution of
methy! vinyl ketone (16.2 ml., 0.2 niole) in 15 ml. of dry benzene
was added dropwise with stirring to a slurry of 43.4 g. (0.2 niole)
of diethyl acetamidomalonate and 0.2 g. of sodiun1 methoxide in
65 nmil. of dry benzene. The temperature of the reaction mixture
slowly rose to 35° during 30 min. The mixture was stirred for
20 hr. at roun temperature, cooled with ice water, and filtered.
The crvstalline product, after recrystallization first from a 1:1
mixture of benzene and hexane (vield 47.8 g., 83.2¢7%, n1.p. 86-87°)
and then from ethanol, melted at 88-89°,

Anal. Caled. for CsHaNOgs: C, 54.34; H, 7.37; N. 4.88
Found: C, 54.39; H, 7.56; N, 5.17.

Diethyl Acetamido(5-methoxy-2-methyl-3-indolylmethyl)-
malonate (2d)—Diethyl acetamidomalonate (5.75 g., 0.027
niole) and 6.8 g. (0.026 mole) of 5-methoxy-2-methyl-3-piperidino-
methyvlindole's were added stepwise to a cooled (ca. 50°) solution
of sodiumn ethoxide prepared from 0.65 g. (0.026 g.-atomi) of
sodium and 75 ml. of absolute ethanol. The resulting nmixture
was warmed to 60-70° to dissolve the reagents, cooled to 30°,
and treated with excess dimethy! sulfate (5 ml.) (cooling to
30-40°) during 0.5 hour.

Tlie mixture was then stirred for 4 hr. at room teniperature.
stored overnight at room temperature, and poured into ice-water.
The resulting wixture was stored in the refrigerator overnight.
The crude indolenialonate was filtered off and washed with
water. It was dissolved in ethancl and reprecipitated by pouring
into ice—water (yield 8.4 g., 69.5%. ni.p. 153-155°). A saniple of
tlie precipitate welted at 160° after recrystallization from iso-
propyl alcahol.

Anal. Caled. for CoHsN0s: C, 61.52; H, 6.71; N, 7.18.
Found: C.61.80; H, 6.58; N, 7.49.

DL-5-Methoxy-2-methyltryptophan (1a).—A suspension of
8.4 g. (0.0215 mole) of diethyl acetamido(5-methoxy-2-methyl-3-
indolylethyl)malonate in a solution of 5.3 g. of NaOH in 26 ml.
of water and 52 nil. of ethanol was refluxed for 3 hr. and evapo-
rated to dryness in vacuo. Water (50 ml.) was added to the resi-
due and the resulting solution was filtered, extracted twice with
an 8:2 nixture of chloroform and 1-butanol, and acidified
with 14.7 ml. of concentrated HCl with ice cooling, The acidified
wixture was covered with 10 ml. of 8;2 chloroform-1-butanol and
was refrigerated for 3 days. The precipitated malonic acid was
filtered off, washed with water, and dried; yield 5.6 g. {(78%),
m.p. 135-137°.

The malonie acid (5.6 g., 0.0167 mole) was decarboxylated by
heating at 180-200° for 1.5 hr. Barium hydroxide solution [12.8
g. of Ba(OH), in 42 ml. of water] was added to the decarboxyla-
tion residue, and the mixture was refluxed for 24 hr., cooled, and
acidified with H:80;. The hot mixture was filtered, and the pre-
cipitate was extracted first with hot water and then with
ethanol.  The combined aqueous solutions were evaporated to

(11) Microanalyses were carried out by Mr. John Deonorine of these
TI.aboratories. All melting points were taken on a Thomas-Hoover melting
point apparatus and are corrected.

(12) After the completion of our study, the preparation of this compound
was described by H. Gershon and A. Scala, J. Org. Chem.. 26. 2347 (1961),
by a variation of our method. It was first prepared by A. Sanno, Yakagaku
Zasshi, T8, 1113 (1958): Chem. Abstr., 83, 5238 (1959), from either diethyl
acetamido(2-piperdinomethyl)malonate, dimethyl sulfate, and 2.4-pentane-
dione or from diethyl acetamidomalonate, dimethyl sulfate, and 1,5-lis-
(dimethylamino)-3-pentanone.

(13) R. Dallbolim, Acta Chem. Scand., 9, 1074 (1955).
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dryness, and the residue was recrystallized from the mininium
volume of water. The ecrystalline product was filtered off,
washed with cold aleohol, and dried; yield 1.53 g. (37%), ni.p.
269-270°,

Anal, Caled. for CieH;sN:Os: C, 62.88; H, 6.50; N, 11.28,
Found: C, 62.85: H, 6.63; N, 11.21.

The recrystallization filirate and washings were combined with
the alecoholic extract and evaporated to dryness, The residue was
taken up in ammionia, and the solution was evaporated to dryness.
The solid residue was recrvstallized and gave an additional 0.75 g.
of product, 1n.p. 269-270°,

Diethyl Acetamido(1-benzyl-3-indolylmethyl)malonate (3a).—
A 500-ml. flask was charged with 250 ml. of liquid NHj, 1.2 g.
of 909, sodamide (0.0028 mole), and 8.65 g. (0.025 mole) of
diethyl acetaniido(3-indolylmethyl)malonate. The homogenous
mixture was treated during 10 min. with 3.2 g. (0.015 niole)
of benzyl chloride dissolved in 10 ml. of absolute ether and was
stirred at room temperature until most of the ammonia had
evaporated (ca. 3 hr.). The reaction flask was then swept with
dry nitrogen to remove the last traces of ammonia. Methanol
(10 ml.), acetic acid (10 ml.), ether (200 ml.), and water (100 ml.)
were added to tlie flask and the mixture was stirred. The ether
layer was separated and combined with the ether extracts (2) of
the water layer. The combined ether solutions were washed
with water, dried, and evaporated to drynes:. The residue after
recrystallization from 95% ethanol melted at 120-121°, yield 6.2
g. (37%;). A second recrystallization did not change the nielting
point. A mixture of this preparation and diethyl acetanido(1-
benzyl-3-indolylmethyl)nialonate prepared according to Con-
forth. et al.,® melted at 120-121°,

Diethyl Acetamido(1-benzyl-2-methyl-3-indolylmethyl)-
malonate (3b).—Diethyl acetamido(2-methyl-3-indolylmethyl}-
malonate' (10.0 g., 0.0278 mole) was benzylated in the same
manner as diethyl acetamido(3-indolylmethyl)malonate using
250 ml. of liquid NHj, 1.35 g. of sodamide, and 3.8 g. of benzyl
chloride. The crude gummy product obtained upon evapora-
tion of the ethereal solution was dissolved in hot ethanol. The
hot ethanolic solution was poured into ice-water, and the crystal-
line product was filtered off (yield 12.5 g., m.p. 137-141°) and dried
azeotropically in benzene. The benzene solution was poured into
4 vol. of petroleum ether (b.p. 35-80°), and the precipitate (11.3
g.) was recrystallized from 909 ethanol; yield 7.5 g. (59.65;),
m.p. 155-157°. A sample of the product, recrystallized again for
analysis, melted at 158-160°.

Anal. Cal(:d. for C:sHsoN-QOaI C, 6931. H, 671. .\-, 6.22.
Found: C, 69.26; H, 6.85; N, 6.13.

Diethyl Acetamido(1-benzyl-5-methoxy-3-indolylmethyl)-
malonate (3c¢c).—Benzylation of diethyl acetamido(5-methoxy-
3-indolylmethyl)malonate (11.6 g., 0.0308 mole) was carried
out and worked up as described for the benzylation of diethyl
acetamido(3-indolylmethyl)malonate. The hot ethanolic solu-
tiou of the sirup obtained upon work-up of the reaction niixture
was diluted with water until the first sign of turbidity and placed
in a refrigerator to crystallize. The crystalline product (9.2 g..
64.2% yield) melted at 99-100°. A sample, recrystallized for
analysis from ethanol, nielted at 100-101°.

Anal, Caled. for CysHzoN:Os: C, 66.93; H, 6.48: X, 6.01.
Found: C, 67.28; H, 6.86;: N, 6.35.

pL=-N-Acetyl-1-benzyl-2-methyltryptophan.—A mniixture of
7.0 g. (0.0155 mole) of diethyl acetamido(1-benzyl-2-methyl-3-
indolylmethyl)malonate (3b) and 31 ml. of 2.5 N NaOH was re-
fluxed for 3 hr., cooled, acidified with 60 ml. of 2 N’ HC], and re-
frigerated. The crystalline precipitate (4.7 g., 77.5% yield)
melted at 105-112° and gave a satisfactory nitrogen analysis for
the expected acetamidomalonic acid.

Anal. Caled. for CH2:N:05: N, 7.10. Found: N, 7.27.

The acetamidomalonic acid (4.7 g.) was decarboxylated by re-
fluxing for 2 lir. with a mixture of 30 ml. of alecohol and 25 wl. of
water, The hot reaction mixture was filtered, diluted with 200
ml. of water, and stored in the refrigerator overnight. The finely
divided precipitate was centrifuged and recrystallized fron1 about
65 ml. of 509, ethanol: yield 3.0 g. (729), m.p. 213-214°. An
analytical zamiple, obtained froni a second recrystallization from
aleohol, melted at 214-215°.

Anal. Caled. for Cnggg_\-zoal C, 7198, H, 633, N, 8.00.
Found: C, 71.59; H, 6.46; N, 8.08,

(14) H. N. Rydon, J. Chem. Soc., 705 (1948).
(15) 1. W, Cook, J. D. Loudon, and P, McCloskey, 1bid.. 1203 (1951).



290 T, J. McConrp, D. €. Howerr, D. L. Trarp, axp A. L. Davis

pL=-N-Acetyl-1-benzyl-5-methoxytryptophan.—A suspeusion
of 7.5 g. (0.0161 mole) of diethyl acetamido(1-benzyl-5-methoxy-
3-indolylmethyl)malonate (3¢) in 32 ml. of 2.5 ¥ NaOH was
refluxed for 3 hr., clarified with charcoal, cooled to 5°, acidified
with 50 mil. of 2 ¥ HC], and refrigerated overnight. Tlie pre-
cipitate of acetaniido(1-benzyl-5-methoxy-3-indolylniethyl)na-
lanie acid (5.9 g., 929 ) melted at 166-168°.

Anal. Caled. for CasHp.NaOg: N, 6,82, Found: 7.08.

A niixture of 5.5 g. (0.0136) of the acetammidomalonic acid, 100
ml, of ethanol, aud 50 . of water was refluxed for 4 hr., distilled
in vacuo ta remove alcohol, and refrigerated overnight. The
creann-colored precipitate of pL-N-aecetyl-1-benzyl-d-mmethoxy-
tryptaphan was filtered off and dried (vield 4.4 g.. 89.6%, m.p.
176--177°). A =mple, recryvstallized from 309 ethanol, melted
Wt 178-179°,

Anal, Caled, for CaHaNoOg ), 68,85
Found: C. 69.11; H, 8.35; N, 7.70.

pL-1-Benzyl-2-methyltryptophan (1b).—»1-N-Acetyl-1-
benzyl-2-methyltryptophau (2.9 g., 0.0083 niole) was refluxed

H. 6.05; N, 7.65.

Vol. 8

Tor 24 hr. with 15 wl. of 2 N NaOH solution, treated with c¢har-
coal, filtered hot, and acidified to pH 5.5 with acetic acid.  The
crystalline precipitate was reerystallized fram 50 ethanal;
vield 10,45 g. (154), n1.p. 237-239°,

Anal. Caled. far (‘1{4H4m‘\-:():: C, 7:;.‘.)\';
Found: ¢, 73.07: H, 6.21; N, 8.84.

LL-N-Acetyl-1-benzyl-2-methyleryptophan (1.2 g, nup. 215°
aler veeryvstallization fram ethanal) was recovered fram the ve-
erystallization mother liquor,

b1.-1-Benzyl-5-methoxytryptophan (l1¢).--nL-N-Aceivl-1-

benzyl--methoxytryptophan (3.0 g., 0.0082 1wole) was res
fluxed with 14 1l of 2N NaOH for 25 hr,, filtered hat, cooled,
neutralized to pH 3.5 with acetic acid, and stored overnight
in the rvefrigerator. The aystalline precipitate of crude le
was filtered off and vecrystallized from 3170 ethanal (vield ub
g 3300 e, 292-203% 0 T melted at 220-2310° alter « ~econd
recry=tallization I'rom A0 ethanal.

Anal, Caled, for CouHpNaOq: O, 70030 H, 6,200 N S-h
Found: ¢, 50,0150 Hooot4: N oS04

H, 6.04: N, u.ao.
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2-Amino-3-methyvlthiobutyrie acid, the thia analog of ixalencine, wax prepared = i diastercoisomeric mix awre
Liy condensing 2-phenyl-4-ethylidene-3-axazalidone and niethanethiol in tlie presence of sodium methoxide, fol-

lowed by arid hyvdrolvsis of the resulting intermediate condensation product.

2-Amino-3-methylthiobuyrie

acid inhibits growth of Escherichia coli, Streptococeus lactis, Lenconostoe dextranicum, Lactobacillus cusei, and

Leuconostoc mesenteroides at concentration levels of 6, 6, 60, 60, nud 611 5 /1l respectively.

A specific and com-

petitive reversal of 2-umina-3-methylthiobntyric acid toxieity by isoleucine ix obzerved with £, coli with an in-
hibition index of about 30 over a 100-fold range of inereasing subxtrate cuncentritions,

Substitution of a sulfur atom for a methylene group
i1 certain aliphatic amino acids has been successful in
producing thia analogs which act as amino acid an-
tagonists.  Among such analogs, S-carbamoyl-r-cysteine
{4-thiaglutamine) has been found to inhibit the growth
of several lactobacilll by interfering with essential bio-
logical functions i1 which glutamine has a role, but its
toxicity is ouly partially and noncompetitively reversed
by glutamine.? S-(3-Aminoethyl)-L-cysteine  (4-thia-
lysine) has been found to antagonize competitively the
utilization of lysine for the growth of Leuconostocniesen-
teraides P-60 and Laclobactllus arabinosus 17-3.°

In view of the biological activity observed with thesc
thia analogs, it was anticipated that the introduction of
a sulfwr in place of the methylene group at the 4-posi-
tion of isoleucine might produce an cffective antagonist
of isoleucine i certain microorganisins,  In this m-
vestigation, 2-amino-3-methylthiobutyric acid was pre-
pared as a diastereoisouteric mixture, and its biological
properties were studied in fscherichia coli 9723 and
several lactobacilli,

Experimental*

Organic Syntheses. 2-Benzamido-3-methylthiobutyric Acid.
-=To a solution of 4.8 g. of methanethiol in 100 ml. of absolute
etlamol, in which 0.5 g. of sodium had reacted, was added slowly

(1) The support of this work LUy Grant No. R-0835 from the Robert A-
Weleli Foundatiou of Hauston, Texas, is gratefully acknowledged.

(21 3. M. Ravel, T. J. MeCord, C. G. skinuer, and W. Shive, J. Biol.
Chen., 232, 159 (1958).

3 T Shiota, J. KL etk and Y. Tieize, Aveh. Biockem. Biophys, TT, 352
[BSILT N

asolution of 185 g ar 2-phenvl-d-ethvlidene-5-oxazolidoues in
fuo il of benzene at 3-10° with constaut stivring.  After addi-
tion was camplete, the reaction mixture was allowed to stand 1t
40° for 72 hr. The veaction mixture was acidified to pH 2 hy
the addition of 6 N HCT and then taken to dryness hy remaoval of
the solvents under reduced pressure. The residual solid was
extracted with 5thml. of boiling ethanol, and the insoluble material
was removed by filtratdon.  After chilling the alcoholie filamte
i a refrigeratur overnighy, rthere was abtained 20.1 g of whiue
ervetals, uLp 747 A sample recrvstallized from hot erlianal
welted at 74-75°,
Anal. Caled. for CoHNO:
¢, 56,07 H, 6.50.
2-Amino-3-methylthiobutvric Acid {4-Thiaisoleucine; Hydro-
chloride Monohydrate.~+A salution of 2 g of 2-benzunido-is-
wethylthiobutyrie acid in 200 ml of 4 X HCT was heated at reflux
far 2 hir. The reaction wixture was extracted twice with At-ml.
partions of ether to remove the benzoie acid. The aqueous
phase was takeu to dryness ¢n vacico, and the residual oil wuas
treated with 10 ml of benzene. The resulting mixture was
allowed to stand several days at room temperature i order te
effect crvsuallization of the desired product. The solid was
callected o a filter, washed witlt benzene, aud dried iu a desic-
cator under vacuum {CaClyd. There was obtained 041 g of
chiromatographically pure produet which sofiented to a gelatinans
<olid at 65-67° and welted at 122-132° dec.
Anal, Caled. for C;HOYNOS-HCLH.0: €, 2048 H. 6.92;
N, GR7 8015740 Faund: 20715 H, 6.91; N 7.200 5, 1598,
The It; values in l-butanol-acetic acid-water ¢3:1:11, 6a'7
pyridine, and 93¢ meithanal were 11,50, 1167, and 0.48, vespec-

S840 H, 2.070 Found:

“li Al imehiing poinls ave eorrecred. The mieroanalvses were perfarmed
Ly Imernational Clemical and Nuclear Corp., City of Industry, Calif.
Al R; data were deterinined using the aseendiug technique of paper chro-
matography in the solvents indicated, and ninhydrin reagent was used for the
developuent of the spols. The iufrared spectrum was determined on a
Beckman Instriuvents, Ine., Maodel 1R-8 spectroplivtometer using the po-
tuassinm bromide pellel 1eelimique and a1 a concentration of 0.5%7.
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