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THE ISOLATION, CHARACTERIZATION AND
SYNTHESIS OF 3-HYDROXYPROLINES
Str:

Among the acidic hydrolysis products of the
antibiotic Telomycin! we have found two amino
acids not previously encountered in nature? or
known synthetically. These two amino acids are
designated as “‘slow moving” and “fast moving”
hydroxyprolines, which relates to the difference
in their behavior upon electrophoresis. Each
amino acid has an analysis corresponding to CsHe-
NOQO; and affords proline upon reduction with red
phosphorus and hydrogen iodide.® We also wish
to report the synthesis of two racemates of 3-
hydroxyproline, which correspond in chemical
and physical properties to the two amino acids
from Telomycin.

CsH4( co )2NCH2CH2CH=CHC02H—-————)

I
CsH4(CO),NCH,CH,CH——CHCO,H
OCH; Br
II
OCHs OH
—_— { _—
N” “CO:H N” “COH
HIII HIV

5-Phthalimido-2-pentenocic acid (I)¢ was con-
verted to 2-bromo-3-methoxy-5-phthalimidopenta-
noic acid (II) by a modification of the procedure of
Carter and West® for the preparation of 2-bromo-
3-methoxybutyric acid from crotonic acid. The
racemates of II were separated by fractional crys-

tallization from toluene (IIA, 15%: m.p. 150-
153°; Anal. Found: C, 47.44; H, 3.99; N,
4.26; Br, 23.25) (IIB, 13%; m.p. 112-114°;

Anal. Found: C, 4746; H, 3.95; N, 3.96; Br,
22.16).

The phthaloyl group was removed from IIA by
titration with base at 0°¢ then hydrolysis (1 hour
in N hydrochloric acid at reflux). Phthalic acid,
in almost quantitative yield, was separated by
extraction into ether and, after concentration, the
amine hydrochloride was treated with base to effect
cyclization.” Neutralization followed by separa-
tion from sodium chloride on a sulfonic acid type
cation exchange resin (ammonia elution) afforded
one racemate of 3-methoxyproline (IITA) in 349,
over-all yield from IIA, m.p. 205.5-206.5°; anal.
Found: C, 49.47; H, 7.54; N, 9.16.
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Treatment of IIIA with constant-boiling hydro-
bromic acid, under reflux,®» afforded a single race-
mate of 3-hydroxyproline (IVA), 84%; m.p. 225—
235° dec.; amal. Found: C, 45.76; H, 6.75;
N, 10.73.

When the foregoing reaction sequence was car-
ried out on IIB, a mixture of racemates of 3-
methoxyproline (IITA and IIIB) was obtained.
These were separated by fractional crystallization
of the copper salts (copper salt of IITIA is water-
soluble; copper salt of IIIB is sparingly water-
soluble) and regenerated on a cation exchange
resin® (IIIA, 239,; m.p. 205.5-206.5°; mixture
m.p. with IITA (from IIA) undepressed) (IIIB,
139%,; m.p. 184-185°; gnal. Found: C, 49.65:
H, 7.56; N, 9.54.) Compound IIIB afforded a
single racemate of 3-hydroxyproline (IVB) in 84%
vield, m.p. 223-230° dec.; anmal. Found: C,
45.77; H, 6.85; N, 10.39.

The “fast moving” and “slow moving”’ hydroxy-
prolines from Telomycin were shown to correspond
to IVA and IVB, respectively, by electrophoresis,®
paper chromatography®.c and color reactions.

The relative mobilities (taking 4-hydroxyproline
as unity) were: electrophoresis: 4-Hypro (1),
allo-4-Hypro (1.15), IVA (1.15), IVB (0.83),
“fast moving” Hypro (1.15), ‘“‘slow moving”
Hypro (0.83); paper chromatography (9b,9¢c):
4-Hypro (1,1), allo-4-Hypro (1.35, 1), IVA (1.80,
1.29), IVB (1.16, 1.08), “fast moving” Hypro
(1.80, 1.29), “slow moving”’ Hypro (1.16, 1.08).

“Fast moving” hydroxyproline, “slow moving”
hydroxyproline, IVA and IVB all gave a yellow
color with ninhydrin spray but only “‘fast moving”
hydroxyproline and IVA gave a color (blue)
with isatin spray.
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ON THE STRAIN ENERGY IN CYCLOPROPENE AND
THE HEAT OF FORMATION OF THE C;H,* ION
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The cyclopropeny! cation is predicted by the
simple molecular orbital theory to have a significant
delocalization energy.! For some time, we have
been trying to obtain the ion by reactions such as
the hydride abstraction from cyclopropene? via the
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