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loss of water already mentioned; (2) the ultraviolet spec-
trum shows ASec’ 269 mu (e, 12000); (3) the infrared
spectrum shows absorption at 5.52 u (strained
B-lactam), 5.9 p (strained and conjugated +-thiolac-
tone), 6.0 u (amide) and 6.1 u (double bond); (4) the
n.m.r. spectrum!’ shows absence of the tertiary hy-
drogen at carbon-3 and a doublet at » = 7.83 and 7.92
for the isopropylidene group; (5) ozonolysis affords
acetone in excellent yield; no acetone is obtained upon
ozonolysis of the parent penicillin.

The anhydropenicillins possess extraordinary chem-
ical stability as compared with the parent penicillins.
This is surprising in view of the highly strained bicyclic
system of these compounds (see infrared data above).
Thus they are recovered unchanged after prolonged
refluxing in ethyl alcohol, aqueous dioxane or xylene.
The anhydropenicillins display only weak antibacterial
activity.'> However, their increased chemical stability
and the activation of the methyl groups by the adjacent
double bond makes the introduction of substituents on
the methyl groups possible by allylic attack. Some
of the products thus obtained show antibacterial ac-
tivity and stability to penicillinase. Details of these
and related experiments will be reported in a subse-
quent paper.

Acknowledgments.—We thank Professor B. Belleau
of the University of Ottawa for stimulating discussions
which led to the correct structure, D. L. Evans for
valuable assistance with the infrared spectra and Dr.
L. C. Cheney for his advice and encouragement.

(11) Obtained in methylene chloride on the Varian A60 N.M.R. spec-
trometer. We thank D. L. Whitehead for this spectrum,

(12) Whereas pemnicillin G. shows a minimum inhibitory concentration

versus Staph. aureus Smith of 0.02-0.05 ~v/ml., anhydrobenzylpenicillin
inhibits growth at 70 v/ml,
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SYNTHETIC PORPHYRINS RELATED TO CHLOROBIUM
CHLOROPHYLLS
Sir:

Analytical evidence indicated that a tricarboxylic
acid derived from fraction 5 of chlorobium phaeo-
phorbide (660) degraded to a homolog of §-phyllo-
porphyrin wherein the distribution of methyl and ethyl
groups on the 5- and é-positions was uncertain.! This
phylloporphyrin has since been isolated and character-
1zed? as has a pyrroporphyrin? obtained in the same way
from fraction 4 of chlorobium phaeophorbide (630).

We have synthesized the methyl ester of 1,3,8-
trimethyl-2,4,5-triethylporphin-7-propionic acid (4#xal.
Caled. for CyH30.Ny: C, 75.83; H, 7.33; N, 10.72.
Found: C,75.91; H, 7.48; N, 10.61) and of its §-methyl
derivative (4nal. Caled. for C3H,O:Ng: C, 76.09;
H, 7.51: N, 1044. Found: C, 76.27; H, 7.21;: N,
10.61). These syntheses were analogous to a syn-
thesis of pyrroporphyrin XV? and utilized the pyr-
romethenes from 2-formyl-3-bromo-4-ethyl-pyrrole-5-
carboxylic acid with 2-methyl- or 2-ethyl-3-methyl-
pyrrole-4-propionic acid.

The identity of the methyl ester of the above chloro-
bium pyrroporphyrin and the first synthetic porphyrin
seemed assured but not clear-cut because of their poly-
morphism. Their copper complexes, however, showed
identical m.p. (220-226°), mixed m.p. and X-ray
powder photographs. This proved the 5-ethyl group
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in fraction 4 of chlorobium phaeophorbide (650), also
proved by degradation to ethylmaleimide.? It also
proved that the pairs of substituents have the hitherto
assumed arrangements on the pyrrole rings as in phaeo-
phorbide-a; this was also proved in the case of chloro-
bium phaeophorbide (650) fraction 6 by conversion
to pyrophaeophorbide-a.?

The methyl ester of the above phylloporphyrin homo-
log from chlorobium and the second synthetic por-
phyrin were identical in m.p. (214-215.5°), mixed
m.p., and in their exceptionally well defined X-ray
powder photographs. A difficulty in the analytical
evidence was resolved when it was found that our syn-
thetic porphyrin, like the analytical one! but not as
reported for é-phylloporphyrin IV,* had bands II and
IIT of its visible spectrum equal in intensity. The
5-ethyl group and the §-methyl group, the preferred
alternative on general grounds,® as well as the hitherto
assumed arrangement of the substituents are thus
proved in chlorobium phaeophorbide (660) fraction
5; the proton magnetic resonance data is consistent
with a é-alkyl group.?

We are also synthesizing porphyrins with the 4-x-
propyl- and 4-isobutyl-substituents proved by the
analytical work,? including 4-n-propyl-4-des-ethyl-des-
oxo-phylloerytherin methyl ester, m.p. 236-238°
(An(ll Caled. for C35H4002N4Z C, 7661, H, 735, N,
10.21. Found: C, 77.02; H, 7.15; N, 10.53), copper
complex, m.p. 244-246° (Anal. Caled. for CsHgsOsNy:
C, 68.90; H, 6.28; CuO, 12.39. Found: C, 68.56;
H, 6.34; residue, 12.39). This awaits analytical mate-
rial for comparison.

The authors wish to thank Dr. A. S. Holt of the Divi-
sion of Applied Biology for his generous coéperation.
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INTRINSIC COTTON EFFECTS IN COLLAGEN AND POLY-
_ L-PROLINE!2
Sir:

Previous investigations of collagen solutions have
shown that the optical rotation in the visible and near
ultraviolet regions undergoes large changes from highly
negative to less negative values upon denaturation.?
Rotatory dispersion measurements, in spectral regions
removed from absorption bands, on both native and
denatured collagen solutions fit the one-term Drude
equation as do dispersion data from random coil poly-
peptides and proteins with low helix contents.* Re-
cently, acceptable models for the molecular structure
of collagen have been proposed®® which involve three
left-handed polyglycine-poly-L-proline II type helices
wound in a right-handed super helix. In this com-
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