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In meiner etwas laienhaften Ubersetzung etwa:
«Bernhard von Tours pflegte zu sagen, wir seien wie
Zwerge, die auf den Schultern von Riesen sdssen; dass
wir mehr und entlegeneres als diese sehen, ist offen-
sichtlich nicht unserer besonderen Sehschirfe oder
unserem hohen Wuchse zuzuschreiben, sondern der
Tatsache, dass wir von ihrer gigantischen Grdsse in die
Hohe gefiithrt und emporgehoben wurden». Einer dieser
Riesen ist PAUL KARRER.

Summary. Polypeptides and proteins are compared
with programmed machines capable of automatic
functioning and of regulation. Among the regulatory
processes, endocrine regulation is examined in more
detail. Parallels are drawn to kybernetic devices, and
concepts of organization and read out of information
contained in polypeptide hormones are briefly dealt
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with. These views lead to recent work on a fluorescent
derivative of ACTH, dansyllysine-21-ACTH-(1-24)-
tetrakosipeptide, which is capable of binding to po-
tential receptors. By means of fluorescence polariza-
tion it was discovered that this hormone derivative
is specifically and strongly bound to glucose-6-phos-
phate dehydrogenase from cow adrenals.

Other work is described which pertains to the ques-
tion of whether it is possible to write an original
program in polypeptide language in order to obtain
molecules with new (biological) activities. We were
able to construct a bicyclic peptide, S,S’-bis-cyclo-
glyeyl-hemicystyl-glycvl-glycyl-prolyl, capable of spe-
cifically complexing potassium cations and trans-
porting them through a lipophilic membrane. It is
hoped to be able to achieve coupling of this transport
to redox energy differences.
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Synthesis of Tyrocidine B!

BaTTERSBY and CraiG? fractionated in 1952 a mixture
of tyrocidine family into 3 components designated as
tyrocidine A, B and C, using a technique of counter-
current distribution. In 1955 King and Craic? isolated a
crystalline hydrochloride of tyrocidine B (TB), and pro-
posed the structure of TB to be a cvclic decapeptide
shown as II in Figure®. However, they did not mention a
quantitative feature of its antibacterial activity and data
of some measurements such as melting point and specific
rotation® 4.

E L-Val-L-Orn-L-Leu-p-Phe-L-Pro—
L-Tyr-L-Gln-L-Asn-p-Phe-L-X <

Structure of tyrocidine A (I) and B (1I). X represents an
amino acid residue such as Phe (I) and Trp (11).

We reported previously the synthesis of tyrocidine A®
and E¢ and have been attempting to synthesize other
tyrocidines. We wish to report here the synthesis of the
cyclic decapeptide (II) designated as TB, and the
chemical and biological properties of the synthetic pro-
duct?.

Z-GIn-Tyr-OEt5 was hydrogenated in the presence of
palladium black and an equivalent of hydrogen chloride
in a mixture of ethanol and DMF to produce H-GIn-Tyr-
OEt-HCI (I1I)8, 94%, mp 157-158°, [a]p + 22.4°. Con-
densation of Z(OMe)-Asn-ONp? with III gave Z(OMe)-
Asn-GIn-Tyr-OEt (IV), 639, mp 213-214° dec, [o]p
—11.0° (DMF), which was treated with hydrazine in
DMF to produce Z(OMe)-Asn-GIn-Tyr-NHNH, (V), 95%,
mp 243°dec, [a]p —11.0° (dimethyl sulfoxide). Condensa-
tion of the azide derived from V with H-Val-Orn(d-Z)-

Leu-p-Phe-Pro-OH-HCI® gave Z(OMe)-Asn-Gln-Tyr-Val-
Orn(d-Z)-Leu-p-Phe-Pro-OH (VI), 879%, mp 226-227°,
[alp —22.2° (DMF). (Anal. calcd. for Cg;Hg,O,,N,4,-2H,0:
C, 58.77; H, 6.75; N, 11.60. Found: C, 59.03; H, 6.88; N,
11.67.) Removal of the p-methoxybenzyloxycarbonyl
group from VI by treatment with trifluoroacetic acid
yielded amorphous H-Asn-Gln-Tyr-Val-Orn(é-Z)-Leu-p-
Phe-Pro-OH-CF,COOH (VII) in quantitative yield.
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Z(OMe)-Typ-OH dicyclohexylamine salt (VIII) was
prepared in the usual manner®, 719,, mp 151-152°, [«]p
+11.5°. The condensation reaction of VIII with H-p-Phe-
OBzl by the DCC method gave Z(OMe)-Trp-p-Phe-OBzl
(IX), 82%, mp 137-139°, [a]p -+ 3.6°, which was saponi-
fied to Z(OMe)-Trp-p-Phe-OH (XI), 809, mp 84-86°,
[alp —25.0°. XI (1.2 equiv.) in ethyl acetate was treated
with HOSu (1.4 equiv.) and then DCC (1.1. equiv.) at
0°C for 3 h. The filtrate from dicyclohexylurea was added
to a solution of the octapeptide (VII) (1 equiv.) and tri-
ethylamine (1 equiv.) in DMF, the stirring being con-
tinued at 0° for 5 h. This treatment!-1* gave Z(OMe)-
Trp-D-Phe-Asn-Gln-Tyr-Val-Orn{§-Z)-Leu-p-Phe-Pro-
OH (XII), 70%, mp 215-216° dec, [«]p —33.1° (DMF).
(Anal. caled. for CgH,;,049N,-2H,0: C, 61.42; H, 6.55;
N, 11.80. Found: C, 61.26; H, 6.42; N, 11.85.)

Treatment of XII with 10 equiv. of di-p-nitrophenyl
sulfite gave amorphous acyldecapeptide p-nitrophenyl
ester (XIII) and the p-nitrophenyl ester content of XIII
was estimated to be 1059 by means of the method de-
scribed by ScEwvyzER and S1EBERS. The decapeptide p-
nitrophenyl ester trifluoroacetate, obtained from XIII by
the action of trifluoroacetic acid, was treated with a large
amount of hot pyridine (55-60°) for the cyclization re-
action. Purification of the crude product by passing its
aqueous dioxane-methanol solution through columns of
Amberlite IRC-50 (H* form) and Amberlite IR-45 (OH~
form) gave cyclo-Trp-D-Phe-Asn-GIn-Tyr-Val-Orn(d-Z)-
Leu-p-Phe-Pro (XIV), 439%, (from XII), mp 198-200°,
[alp —86.9°. (Anal. calcd. for C,¢HgO,5N,-2H,0: C,
61.68; H, 6.68; N, 13.25; mol. wt., 1479. Found: C, 61.79;
H, 6.58; N, 13.05; mol. wt., 1440.) Removal of the benzyl-
oxycarbonyl group from XIV was achieved by catalytic
hydrogenation in the presence of an equivalent of
hydrogen chloride in methanol to provide the crystalline
cyclo-Trp-p-Phe-Asn-Gln-Tyr-Val-Orn-Leu-D-Phe-
Pro-HCI-5H,0 (II-HCl-5H,0) as a desiccator (with CaCl,)-
dried product; 629%, mp 236-237° dec, [a], —93.0°
(c 0.5, MeOH). (Anal. calcd. for CgeHg 05N, ,-HCL-5H,O:
C, 56.87; H, 6.95; N, 13.66. Found: C, 56.71; H, 6.82;
N, 13.62.) Its homogeneity was also ascertained by thin-
layer and paper chromatographies, paper electrophoresis
and carboxymethylcellulose column chromatography.
Quantitative amino acid determination gave the following
molar ratio: Trp 1.06, Phe 1.86, Asp 1.01, Glu 1.02, Tyr
1.07, Val 0.97, Leu 0.97, Pro 0.96, Orn 1.00, NH; 2.2018,

A Novel, Practical Synthesis of 18-Norsteroids

The syntheses of 18-norsteroids of potential medicinal
importance have been reported by several groups!. The
procedures are by either total synthesis or partial syn-
thesis which involve multiple steps. :

The author wishes to report a new, practical prepara-
tion of 18-norsteroids from an abundant steroid, heco-
genin, by a simple sequence, which consists of the de-
carboxylation of a 12-keto-18-cic acid, a mechanism
postulated to the biogenesis of fukujusonorone, the first
naturally occuring 18-norsteroid isolated from Adonis
amurensis by the author and co-workers?2.

36- Acetoxy - 20§ -hydroxy - 5« -pregnan-12-one (1),
which is readily accessible from hecogenin?, was treated
with lead tetraacetate and iodine in cyclohexane expect-
ing the hemiacetal (ITI), or iodine compound (IV)¢ How-
ever, the main product directly obtained in 509, yield
was the yp-lactone (II)%, mp 209-211°, vzzjfl 1760 (y-
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The antibacterial activity toward several micro-
organisms was examined 7. It was found that levels of the
activity of the synthetic peptide (II.-HCl) was the same as
that of the synthetic tyrocidine A% for the Gram positive
microorganisms (Staph. aurews and B. subtilis) except a
microorganism, Candida albicans; minimum concentra-
tions of growth-inhibition for Candida albicans were
found to be 12.5 pg/ml with the TA and 100 pg/ml with IT.
Work on syntheses of the cyclic decapeptide correspond-
ing to the proposed structures for tyrocidine C1® and D1?
is in progress in this laboratory.

Zusammenfassung. Die Synthese von Tyrocidin B durch
Zyklisierung des aktiven Esters des linearen Dekapeptids
wird beschrieben.
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lactone), 1730 (acetate), 1705 {(12C0O) cm—?; 7 {in CDCly):
8.93 (3H, s, 19-Me), 7.90 (3H, s, acetate), 5.54 (1H, q,
J = 6.5 Hz, 20-H), 5.25 (1H, m, 3-H). The reason of this
direct lactone formation may be attributed to activation
of 18-methyl group by the 12-carbonyl function, though
it is apart by one carbon unit. However, there are evi-
dences of the formation of the hemiacetal (III) or the
iodine derivative (IV), in small amounts. Thus, the
solvolysis of the mother liquor in aqueous acetic acid fol-
lowed by chromic acid oxidation gave an additional
amount of the lactone (II) in 109, yield, and also treat-
ment of the mother liquor with methanolic sodium hy-
droxide followed by chromic acid oxidation afforded a
methoxyl compound (V), mp 209-210°, #1710, 1700
cm~}; 7 (in CDCly): 8.89 (3H, s, 19-CH,}, 8,70 (3H, d, J =
7 Hz, 21-CH,), 6.60 (3H, s, OCHy), 5.89 (1H, q, ] = 7 Hz,
20-H), 5.05 (1H, s, 18-H).



