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L-leucylglycinate.—Benzyl N-carbobenzoxy-vL-prolyl-L-leucylgly-
cinate (0.85 g.) was dissolved in 2 ml. of acetic acid and
stirred with 4 ml. of HBr in acetic acid (319 w./w.) until
the evolution of CO; had stopped (15 min.). This solution
was poured into 100 ml. of stirred, dry ether, and the solid
tripeptide ester hydrobromide which separated was washed
several times by decantation of dry ether. It was kept under
ether for 1 hr., filtered, washed thoroughly with ether, and dried
in vacuo over CaCly. It was dissolved in 5 ml. of acetic acid,
reprecipitated by pouring into ether, then washed, isolated,
and dissolved in 5 ml. of anhydrous methanol. The precipita-
tion and washing with ether were repeated to give a solid which
was dissolved in 15 ml. of methanol and treated with Dowex
TRA-410 resin (OH form), with stirring, until the pH of the solu-
tion was approximately 8. The resin was filtered and washed
with methanol. The combined filtrate and washings were
evaporated under reduced pressure to give a pale vellow oil
(0.46 g.). It was dissolved with 0.46 g. of N-carbobenzoxy-S-
benzyl-L-cysteine® in 2 ml. of freshly distilled tetrahydrofuran.
The solution was cooled in ice-water and to it was added 0.29 g.
of dicyclohexylearbodiimide in 1 ml. of tetrahydrofuran. The
mixture was kept at room temperature overnight and diluted with
15 ml. of ethyl acetate. The insoluble dicveclohexylurea was
filtered and washed with 5 ml. of ethyl acetate. The combined
filtrate and washings were evaporated to give a colorless oil, which
was dissolved in 20 ml. of ethyl acetate and washed successively
with 1 N HCI, water, 0.5 N NaHCO;, water, and saturated saline.
The solution was dried (MgSO,), filtered, and evaporated to give
0.73 g. of a colorless oil. Of this, 0.6 g. was dissolved in 2 ml.
of acetic acid and stirred with 3 ml. of HBr in acetic acid
(319, w./w.) until the evolution of CO; had stopped (12 min.),
when the solution was poured into 100 ml. of dry ether. The
solid S-benzyl tetrapeptide benzyl ester hydrobromide which
separated was purified and the free base was isolated by the
method already described for the preparation of the tripeptide
ester. The product was obtained as a pale vellow oil (0.39 g.).
N-Carbobenzoxy-S-benzyl-L- ¢ysteinyl- L-tyrosyl- L-isoleucyl-L-
glutaminyl-L-asparagine (0.37 g.)® was suspended in 4 ml. of
dimethylformamide at 0° and to it was added with stirring, 0.44
g. of dicyclohexylearbodiimide. After 5 min. at 0°, a solution of
the S-benzyl tetrapeptide benzyl ester (0.39 g.) in 2 ml of di-
methylformamide was added to the mixture which was then
stirred at room temperature for 2 hr. and kept at 3° for 48 hr.
To it were then added 0.8 ml. of acetic acid and 70 ml. of water.
This caused a white solid to separate, and after being stirred for
0.5 hr. it was filtered, washed thoroughly with water, and dried
in vacuo over P,O; to give 1.22 g. of product which was dissolved
in 7 ml of dimethylformamide. The solution was filtered from
dicyclohexylurea, and water was added to the filtrate until
precipitation was complete. The separated solid was filtered,
washed with water, and dried in vacuo over P,O; to give 0.76
g. of off-white amorphous material, which was dissolved in 5 ml.
of dimethylformamide. The peptide material was reprecipitated
by the addition of 10 ml. of 1-propanol followed by hexane to
saturationn. The separated solid was filtered, ground in a mortar
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under 30 ml. of methanol, filtered again, and washed with meth-
anol, then ether. The white product was dried n vacuo; yield
0.3 g., m.p. 228-230°, [a]®p —24.0° (¢ 1, dimethylformamide).

Anal. Caled. for CoHygINiO1:8,: C, 61.1; H, 6.48; N, 10.9.

Found: C,60.7; H, 6.49; N, 10.8.

9-Deamidooxytocin.—The preceding compound (200 mg.)
was dissolved in 130 ml. of boiling, redistilled liquid ammonia.
A freshly prepared sodium stick was dipped into the stirred solu-
tion and was removed whenever the whole solution became blue.
When this color faded (12 sec.) the stick was momentarily re-
introduced into the solution. After the color so produced had
faded, the ammonia was removed by lyophilization (water
pump) and the solid residue was dissolved in 200 ml. of 0.25%
acetic acid. The pH of this solution was adjusted to 6.5 and a
slow stream of air (CO,-free) was bubbled through it for 5 hr.
Potassium ferricyanide (0.02 N, 2 ml.) was then added and was
not consumed. Any ferrocyanide and excess ferricyanide ions
were removed by passage of the solution through a column of
AG 3-X4resin (4 X 4em.). The column was waslied with water
and the volume of the combined eluate and washings was made
up to 250 ml. Of this, 1 ml. was diluted to 5 ml. and assayed for
avian depressor activity. The volume of the solution was re-
duced to 50 ml. by evaporation in a rotary evaporator under re-
duced pressure, with the temperature not exceeding 25°, and it
was then submitted to countercurrent distribution in the sol-
vent svstem 1-butanol-1-propanol-water containing 0.5% acetic
acid and 0.1% pyridine (6:1:8).!1% After 300 transfers the dis-
tribution was visualized by the development of the Folin—
Lowry color!® of samples of lower phase. Three peaks of parti-
tion coefficients 0.11, 0.67, and 1.4 were seen. On examination,
the materials of K = 0.11 and K = 1.4 were obviously by-
products. The contents of the tubes representing the peak of
K = 0.67 were concentrated and lyophilized. The average
vield of lyophilized powder in three preparations was 28 mg.,
[a]¥®p —31.7°(c0.6,1 N aceticacid).

Anal. CB.].Cd. for C43H33N11013895 C‘, 512, H, 650, N, 15.3.
Found: C, 51.4; H,6.57; N, 15.2.

A sample was hiydrolyzed in 6 " HCl at 110° for 22 hr. in an
evacuated tube and analyzed for amino acids on a Beckman-
Spinco analyzer.?s The following molar ratios were obtained,
with the value of aspartic acid being taken as 1: aspartic acid
1.0, proline 1.0, glycine 0.9, glutamic acid 1.0, cystine 1.0, iso-
leucine 1.0, leucine 1.0, tyrosine 0.9, and ammonia 2.2.
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The synthesis of g-(4-hydroxy-1-naphthyl)-pr-alanine by hydrolysis of 5-(4-hvdroxy-1-naphthyl)methylene-

hydantoin or -thiohydantoin has been carried out.

This new synthetic amino acid, an analog of tvrosine, is

useful for histochemical demonstration of tyrosinase activity.

Our interest in the preparation of g-(4-hydroxy-1-
naphthyl)-pr-alanine (XII) was initiated because of its
possible use as a chromogenic substrate for histochemi-
cal demonstration of protein or enzyme synthesis.
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This amino acid, by virtue of its structural similarity
to tyrosine, could be a substrate for tyrosinase or a good
competitive amino acid to undergo peptide synthesis
where tyrosine is involved.?* Histochemical visualiza-
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tion could be made possible by coupling with a diazo-
nium salt to an azo dye®® or by virtue of its fluorescence.
The synthetic scheme is shown in Charts I-111.
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4-Hydroxy-1-naphthaldehyde (I)3* was condensed
with hydantom or 2-thiohydantoin. With hydantoin
In acetic anhydride and sodium acetate, the isomeric
5-(4-acetoxy-1-naphthylidene)hydantoin  monoacetyl
derivatives Ila and IIb were obtained. The assign-
ment of these structures was based on their infrared
spectra. Indirect support for IIa was also provided
by the isolation of an oxazolidone (I1Ia) when ITa was
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subjected to mild hydrolysiz.  Under the same condi-
tions, ITh was stable, making its assignment preferable
1o I1c.

In order to prepare 5-(4-hydroxy-l-naphthylidene)-
hydantoin (IV) directly, reaction of the aldehyde I with
hydantoin was carried out bt a basic solvent medium
such as pyridine with diethylamine.  While the loss
of the aldehydic group during the reaction indicated
that condensation did take place, no IV could be ixo-
lated.  After numerous tmals, ITa was hydrolvzed i
boiling acetic acid-water; deacetylation oceurred and
a compound was obtabned as fine orange erystals. s
color, infrared spectrum, and faint quinone-like odor
lend support to the assignment of a guinonoid struc-
ture I'Va rather than I'V.

The condensation of T with 2-thiohydantoin i acetic
anhydride and sodium acetate gave 5-(4-acetoxy-1-
naphthylidene)-2-thiohydantoin (V) as the main prod-
uct (Chart II). Siice it was possible to have the
S-ucetyl derivative Va rather than the O-acetyl com-
pound V under the reaction conditions, t-acetoxy-1-
naphthaldehyde (VII) was condensed with thiohydan-
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toin directly to yield V. That no diacetyl compound
was isolated could be taken as evidence that the hydro-
gen atoms on amide nitrogens 1 and 3 are less acidic
in the thiohydantoin than those in the hydantoin.
When the condensation was carried out in pyridine with
diethylamine,  3-(4-hydroxy-1-naphthylidene)-2-thio-
hydantoin (VI) was obtained as a hydrate. The same
product was obtained when V was deacetylated in 109,
sodium hydroxide solution. Based on the infrared
spectral data, it appears that VI, like its hydantoin
analog IV, exists also in a tautomeric quinonoid form
VIa, at least in the solid state. Desulfurization of the
thiohydantoin V by prolonged boiling in aqueous chloro-
acetic acid gave 5-(4-acetoxy-l-naphthylidene)hydan-
toin (VIII), as shown by infrared and elemental analy-
sis.

When the hydantoin IIa was refluxed with hydriodic
acid in glacial acetic acid, a low yield of 3-(4-acetoxy-1-
naphthyl)methylenehydantoin (IX) was isolated. Re-
duction of IIa by sodium amalgam in 29, sodium
hydroxide yielded a mixture of the sodium salt of the
hydantoic acid and g-(4-hydroxy-1-naphthyl)dehydro-
alanine (X). This amino acid (X) was later prepared
directly by hydrolysis and was confirmed by paper
chromatography. Reduction of VI with sodium amal-
gani and aqueous sodium hydroxide led to 5-(4-hydroxy-
1-naphthyl)methylene-2-thiohydantoin (XI) in low
yields. The formation of XI during the reaction was
indicated by the appearance of a brilliant blue color
in the solution, owing probably to the C-sodium salt of
XI. Hydrolysis of 5-(4-acetoxy-1-naphthylidene)thio-
hydantoin (V) gave the dehydroamino acid (X), which
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could be shown by paper chromatography to consist of
the expected two isomeric forms X and Xa (Chart III).
Hydrolysis of XI to @B-(4-hydroxy-1-naphthyl)-pL-
alanine (XII) was effected in 5 days with barium
hydroxide solution (reflux). The characterization of X
and XII could not be done by elemental analysis alone,
and supporting evidence was provided by paper-chro-
matographic analysis. Ouly the purified sample
showed activity in a simulated tyrosinase experiment
and the dehydroamino acid X appeared to be a con-
petitive inhibitor. The details of the biological study
will be reported elsewhere. A preliminary account is
given in the Experimental Section.

Experimental Section

5-(4-Acetoxy-1-naphthylidene hydantoin (Ila).—A mixture
of 10.6 g. of 1,5 5.3 g. of hydantoin, and 5 g. of freshly fused sodium
acetate in 50 ml. of acetic anhydride was refluxed with stirring
for 2 hr. The solution was evaporated n vacuo to a tarry mass
which was triturated in benzene. The fine, bright yellow crystals
of ITa thus formed melted at 145°; A 3.25 (m) (NH), 3.40 (s),
5.70 (s), 5.80 (s), 6.02 (m) u.

Anal. Caled. for CisHisN:O;: C, 63.90; H, 4.17; N, 8.28.
Found: C,63.69; H, 4.37; N, 8.03.

When the heating period was decreased to 30 min. and the
solution was decomposed with water, the tarry material obtained
on trituration in benzene and recrystallization from methanol-
water, gave a pale yellow solid, m.p. 283-286° dec., assigned the
structure IIb; Abeo™ 230 mu (e 26,600).

Anal. Caled. for CsHuuN:Os: C, 63.90; H, 4.17; N, 8.28.
Found: C, 63.92; H, 4.28; N, 8.27.

This product and Ila have almost identical infrared spectra.
The 8.70-u band of ITa is split into a doublet (in IIb) at 8.60 and
8.85 pu.

Hydrolysis of ITa.—IIa (1.8 g.) was heated in a 50:50 mixture
of benzene and water for 1 hr. The benzene layer was separated
and evaporated to dryness. A methanolic solution of the residue
was treated with charcoal, filtered, and treated with water to give
1.5 g. of slightly tan crystals: m.p. 75°; Aser 5.65 (shoulder, lac-
tone) 5.72 (s), 5.90 (s) u.

Anal. CB.].(,‘d. for CnI‘I]gNOL C, 6915,
Found: C, 68.86; H, 4.30; N, 4.50.

We have assigned the azlactone structure, I1a, to this product.

5-(4-Hydroxy-1-naphthylidene )hydantoin (IV).—IIa (3 g.)
was dissolved in boiling acetic acid. Some resinous material
formed and was filtered. To the hot filtrate, water was added
until an orange precipitate appeared; yield 2 g.; nup. 213°;
AT 2.90 (vs), 5.68 (3), 5.90 (8), 11.20 u (no C-CH; at 3.5).

Anal. Caled. for CHN.Os: C, 66.14; H, 3.96; N, 11.02.
Found: C, 65.91; H, 4.30; N, 10.78.

On the basis of infrared data and the characteristic quinone
odor of the compound, we have assigned the structure IVa in-
stead of IV, at least in solid state.

Condensation of 4-Hydroxy-1-naphthaldehyde with 2-Thio-
hydantoin. A. 5-(4-Acetoxy-1-naphthylidene )-2-thiohydantoin
(V).—I (8.6 g.), 2-thiohydantoin (5.8 g.), 80 ml. of acetic an-
hydride, and 5 g. of freshly fused sodium ucetate were heated
slowly to 120° for 1 hr., cooled, and filtered. The solid was
washed with acetic acid and then water, The vellow residue was
recrystallized from methanol-water to give bright yellow, fine
crystals: mup. 275-278°; wvield 4.7 g.; A5 3.20 (m), 3.42 (s),
3.50 (sh), 5.56 (s), 5.78 (vs), 6.02 (3) u.

Anal. Caled. for CgHi.N.OsS: C, 61.52; H, 3.87; N, 8.97.
Found: C, 61.54; H, 3.67; N, 9.18.

To confirm the O-acetyl substitution of the product, the con-
densation was carried out with 4-acetoxy-1-naphthaldehyde (VII,
1.8 g.), 2-thiohydantoin (0.97 g.), 20 ml. of acetic anhydride, and
0.6 g. of sodium acetate. The mixture was heated at 130° for 40
min. Water was added to decompose the excess acetic anhydride,
giving a solid which was recrystallized from ethanol (charcoal):
vield 0.46 g. of bright yellow crystals, m.p. 276°, alone or in mix-
ture with the product obtained as described above.

Anal. Found: C, 61.89; H, 3.93; N, 8.74.

B. 5-(4-Hydroxy-l-naphthylidene)-2-thiohydantoin Hydrate
(VI).—4-Hydroxy-1-naphthaldehyde (10.3 g.) and 2-thiohydan-

H, 4.44; N, 473.
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toin (7.0 g.) in 11 ml. of pyridine and 5 ml. of diethylamine were
heated under reflux for 8 hr. After standing overnight, the soft
mass was extracted with hot, dilute acetic acid (1:1) then with
ethanol. On cooling, the extracts gave fine orange-red crystuls,
u.p. 215 and 210°, in a sealed, evacuated tube.  The solids were
combined (8 g.) and recrystallized twice from c¢thanol-water
(charcoal) to give orange crystals, m.p. 215°. I the melting
point was taken very slowly, it wax about 500°; 25" 205 (shi,
505 (5, 5.75 (), 5.88 (x), 6.10 (=) .

el Caled. for CtpN.SOCILO: € 0885 T 407 N,
0.72. Tound: C,38.71; M, 4.01; N, 0.00,

The VT ean also be obtained from V by deacetylation i 107/
NaOH.

Desulfurization of V.—A suspension of V{0.75 g.) in 1l of
water and 3 g. of acetic acid was refluxed for 2 hr.  Chloroncetic
acid (2 g.) i1 6 mb of water was added, and the reflux was con-
timied for 6 hr. Again, 35 g. of chloroacetic acid in 6wl of
water wus added, and the suspension was refluxed for 5 hr. more.
Tithanol (10-15 ml.) was added until the solid dissolved, and the
solution was filtered while hot.  After cooling, an orange-yellow,
fluffy solid was collected and suspended in boiling wuter. Ethanol
was added to obtain a clear solution, and insoluble material was
filtered. The filtrate was concentrated (boiling) vy its original
water voluine. When cool, golden vellow short needles of VIII
were collected: yield 0.43 g. (605¢), n1.p. 200-205° dee.

Anal.  Caled. for CgHN.O): C, 64.86; H, 4.08; N, 0.40.
Found: C, 65.01; I, 4.26: N, 9.70.

Reduction of ITa. A. With HI and Glacial Acetic Acid.-
The hydantoin Ila (0.46 g.), 5 ml of glacial wecetic acid, and 5
ml. of livdriodic acid (d 1.7) were refluxed for 5 hr,  The dark
solution was concentrated in vacuo to dryness.  Water was added.
The solution was again evaporated to dryness, and the residue
was dissolved in ethanol and filtered. The filtrate was concen-
trated to half its original volhime and left for 2 days to give a dark
red solid, which wus recrystallized from methanol-water (char-
coul); vield 55 mg. of 5-(4-acetoxy-1l-naphthyl)methylenehydan-
toin (IX), light brown, fine cryvstals, m.p. 282-255°,

Anal. Caled. for CeHiNQg €, 6445, 11, 4.70:
Found: C, 64.35; I, 4.60; N, 9.5353.

B. With Sodium Amalgam and Aqueous NaOH.—Une gram
of ITa in 100 ml. of 53¢ aquemis NaOH was added to 100 g. of
250 Na-Hg. When the vigorous reaction had subsided, the
solution was refluxed with stirring for 8~10 hr. cooled to room
temperature, acidified with HCL and evaporated to dryness.
The residue was extracted with methanol (Soxhlet).  The metha-
nol wus removed, and the solid was extracted with ether and then
dissolved in a minimmm of water.  After standing at 4° overuight,
0.3 g. of impure B-(4-hydroxy-1l-naphthyl)-pr-alanine (XII) wax
cotlected as a solid, m.p. 500°. It gnve a positive coupling test
with tetrazotized di-o-anisidine and 2 positive ninhydrin test.
A small amount of 8-(4-hydroxy-1-naphthyl)dehydroalanine (X)
was also formed.  This acid also gave a positive ninhydrin test
and was confirmed later by its £ vahic on paper ciromatography.

Reduction of V.——The thiohydantoin V {5 g.), dissolved in 5t
ml. of 106 NaOH and 60 ml. of water, was added to 200 g, of
Na-Ilg (2.59(). The mixture was stirred under nitrogen at roony
temperatire for 50 hr. and filtered.  The sohition changed from
a light yellow color 1o blue. It wus then acidified to pIT 2.0 with
6 M IICL A pink precipitate formed while the solution changed
calor again fron blue ta violet and red. The pink crystals were
collected and recrystallized from ethanol-water to give 1.0 g, of
fine pink erystals (XL), m.p. 175-175° dec.

Anal. Caled. for C,11,.N,0. G200, 11, 4415 N, 1052,
Found C, 62.47; H, 4.37; N, 9.93.

Te was found 1o couple with tetrazotized diorthoanisidine in
Na.COa solution.

3-(4-Hydroxy-1-naphthyl)alanine (XII}.—Produet XI (1.0 g.)
and 20 wml. of saturated Ba(OH), were refluxed (bath tempera-
ture 120-130°) under nitrogen for 5 dayvs.  After the solution
was cooled to room temperatiure, it was neutralized to pH 7.0
with 2 N ILS0; with occasional cooling and stirring.  The BaS0O,
precipitate was filtered, nnd the filtrate was freeze dried to give
light brown fine crystals. This residue was resnspended in water,
acidified to pH 3, boiled for a few minutes, and filtered while hot,
Tlis process was repeated twice, and the combined filtrates were
extracted with ether, The agqueous solution was then decolor-
ized with charcoal, and the colorless solution was again freeze
dried to give 120 mg, of XII. This amino acid melts above 3000,

N, 0.40.

Vol

gives upozitive ninhydrin rest, and couples with tetrazotized di-o-
anisidine.  Thix materinl still contained o wace of hvdanoie
acid which vonld be removed by gentle warming with Awbertite
TRC-50. Ultimately, the purity of the amin aeid was confirmed
by paper chrmmtography: AR 20000 vbhroad stroug hand s,
S0, thrvnd difinsed band b g dresembling tyrosiney,. The
ptrified amine acid oelted at 560° dee.

Anal. Crled, oy CyLENO 023120 O 67005 L AGG: N,
G0y, Fond: O 07050 1070 NG,

Paper Chromatography of XII and Related Compounds.
Ascending paper chromatography was carmied out at 20-25°
wsing I-batanob-acetie weid=water {(5:1.2:5 v./v.) ax a solvent
svsten, on Whatnan Noo T opaper. The chromatogram was
developed by sprigyving wich 1,257 ninhydrin in aeetone (w. /v, )
for amino acid, after warming siver water vapor at (0°. The @-
naphtlnl moiety was revealed by spraying with 0,14 ¢ wqneons
toetrnzotized di-o~amsidine {diazo bhie By and ot deving: e

L6~ 17 L. The £ valines 12001y are listed in Table I
TaprLe 1
Ny Vantes
iy By
Cuampoarel minliydrin a-naphthal

+-Hydroxy-l-naphthaldehyde (1) 008
Glyeine (.24 Negative
Tyrosine .40 Negative
3-(4-1Iyvdroxy-t-naphihyb-n1-

alanine (XII 1. 45 1. 406

B-(4-1ydroxy-1-naphthylj-

dehydroalanine (X 1.57,0.64  0.57,0.65

Hydrolysis of V.-~ A saturated sohition of Ba(OH). [prepared
by boiling 30 ml. of distilled water with Ba(OH): and filtering
while hot] and V were refhixed under a slow stream of nitrogen
for & days, after which no more ammonia was evolved.  Upon
mualing, the sohition was acidified (ISO4) at 0° to pI 6-6.5.
The BasQ, was fillered and the filtrate was extracted three thues
with 50-ml. portions wf ether. The aqueous solution was left at
4° uvernighi. If more precipitate formed and the solution re-
muained basie, nore 2 V 1130, was added until the pII was on the
acid side, and the process was repeated. The filtrate was freeze
dried to o brown powder. It was redissolved in hot water and
decolorized with charcoal, and the aqueous solution was freeze
dried again to dryness to yield light tan erystals: mup. 300° dec.;
At 5,68 (weak shoulder), 35.80 (s), 6.10-6.52 (broad band) u.
Tt guve s positive ninhydrin test and conpled with tetrazotized di-
o-unisidine.

Anal. Caled. for CpllnNOy: C, 65.060;
Found: €, 68.65; I, 4.60; N, 6.40.

Puper chromatography of the dehydroamino acid showed two
spots which have been assigned the tautomeric forms X and Xa.
Nu further efforts have been made to separate these two forns.

Histochemical Demonstration of Tyrosinase Activity.*—Fresh-
frozen sections (812 w) of unfixed skin freshly excised from the
rat, were inenbated i 0.1 M phosphate butfer.  After 2-1 hr.
in the oven at 47°, the scetions were examined quickly for red-
dish brown color and fixed in 10¢% formalin in alcohol for 20 min.,
cleared in xylene, and monnted in Permount™.  The sections
were examilled under a fhiorescence microscope; the dermal-epi-
dermal junetion showed brilllant blue fluorescence ns evidence of
aaivity,  Attempts were 1lso made to incubate the sections with
0.2 g, of quinnxaline, and there was a qualitative increase of
fhiorescence and enlor chzaige to greenish yellow.

Control sections were made with L-tyrosine’ which showed only
tight brown and very weak bhie fluorescence at the same sites,
When 2 mg. of the dehvdro ainino acid X were added to both the
p-tvrosine and NII soltion, no brown or reddish brown sites
emild be seen under the niicroscope.®

In a preliminary way, this may suggest a competitive inliibition,
[Further study s in progress.
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Che 1L 1N Fitzpanik, S0 WL Lecker, Jr., AL DL Lerner, and 11 Moncgomery,
Sedence, 118, 2234 (19505,
‘The present case way dieate a difference herween phenal axidase anl
Vyvrosinase, an nine acid pliendd oxidase.  For lack of proper evidence, we
Lave retained the name “iyvrasinase’” in this paper.




