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ZTul8 ops of (—)-1/2-cyclohexanediol = (18 4(2a) =

— A = — 11L.73{(n* + 2)/3}3y = [MI¥ (W) of (—)-1/2-
cyclohexanediol, — 54.0° .. {3y = 4.6036 {3/(n* + 2)}
(6)

This value is nearly equal to the value in Equation 3.
This fact indicates that the values in Equations 5 and 6
are both fairly reliable. The values of 4 and B for
[ obs in the square brackets in the Note of Table 11, can
be obtained by multiplying those for [} calca {3/(n* + 2)}
by the value of {2y {(n*+ 2)/3)}, 4.7340. Of course, when
using Equation 5, new values of Z[u)¥ ops of polyhydroxy-
cyclohexanes of C 1 conformation which are shown in
Table I of the previous paper’ are apparently different
from the observed values of [M],(W). This fact can,
however, be explained reasonably by the probable as-
sumption that each of those polyhydroxycyclohexanes
exists in the equilibrivm mixture of C 1- and 1 C-con-
formers in its water solution. In this article, both of the
series of values of 4 and B which are given in the Note
of Table 11, are used. When using these values in Equa-
tions 1 and 2, Z[ulf cus of (—)-1,2/3,4-cyclohexanetetrol
18 calculated as 71.8 [or 93.2]° (C 1 conformation and
—141.7 [or —184.3]? (1 C conformation). The observed
value of [M]F(W), —109.2°, of (—)-1,2/3,4-cyclohex-
anetetrol indicates the presence of 15.3% [or 27.19,]°?
of C 1 conformation and 84.7%, [or 72.9%]8% of 1 C con-
formation in the equilibrium state. From thesc concen-
trations, one may calculate!® the conformational equilib-
rium constant, K, and from this the free energy dif-
ference, AF°, between the two conformations (i.c. the
strength of the adjacent frams hydrogen bonding force
between (OH)2f~ and (OH)%*- plus the difference in

Chemical Structure of Circulin A

In the course of our work in the colistin? and polymyxin
series? we investigated the structure of circulin A3,
another antibiotic exerting high activity against gram
negative bacteria. KorrLEr and KoBavasHi* deduced
the chemical structure of this antibiotic tentatively as a
cyclic decapeptide. This seemed to be very unusual in
view of the close biological and chemical relationship
between circulin A, the polymyxins and the colistins. The
result of our re-examination now proves the structure of
circulin A to be that shown in Figure 18, confirming that
circulin A definitely belongs to the polymyxin family.

Circulin A produced by Bacilius circulans ATCC 14040
grown according to NELsON et al.® was isolated from the

{ajL.-Dab -> p-Leu-» c-lle
k |
Moa—> {ajr-Dab-» r-Thr-> {a}r-Dab—> L-Dab
»

f (o)

1-Thr <~ L-Dab{et) <~L-Dab

Y

Fig. 1. Full structure for circulin A.
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solvation encrgy between the solvent, water, and each of
the two conformers) may be calculated as below:

K= {1C}/[C1] = 8+.7/15.3 == 5.54
for, K = 72.9/27.1 = 2.69)

AF® = —~ R TInK = — 2303 R T log(5.54) =
— 1.0 kcal/mole

[or, AF®= —2.303 R T log(2.69) = — 0.6 kcal/mole]

This value scems to be comparable with — 1.1 keal/mole 13,
the usual value of the corresponding hydrogen bonding
force (O-H -0} in CCly solution®,

Zusammenfassung. Mit Hilfe Jder PM-Methode ist die
molckulare Rotation von (~)-1,2/3, 4-Cyclohexantetrol
untersucht worden. Daraus geht hervor, dass diese Ver-
bindung in wiisseriger Losung als Gemisch der C 1- und
1 C-Konstellationen vorliegt.

S. YAMANA

Department of Chemistry, Kyoto Gakuget Univeysity,
Fushimi-ku, Kyolo (Japan), January 5, 1963,

12 R, A, Prckrring and €. C, Price, [ Am, chiem, Soc. 80, 4931
(1958).

13 The Av of the {rans hydrogen bond in 1/2-cyclohexanediol is 32
e~ ?, which corresponds to a —A H of 1.1 keal/mole according to
the Jorstes-DrAco cquation™ or a — A1 of 1,1 keal/mole, as-
suming .48 = 0.

WAL D, JoestEN and R, 8. Draco, J. Am. chem, Soc. 84, 3817
(1962).

culture fluid mainly by ion exchange chromatography
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The following abbreviations are used throughout this paper:
Moa = {+)-6-methyloctanoyl residue; Dab = g,p-diaminobutyric
acid residue; DNP « 2, 4-dinitrophenyl residue; = == € to N bond
in =CO=-NH-; -3 (&) 1Dab = > ll‘mb;—>- {p) Dab «~> Dab.

y-NH, a-NH,
¢ H. A. Neisox, C. DeDokr, and W, H. DEVrixs, Ind. Eng. Chem.
42, 1259 (1950),
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1 Dab = Leu—>Ile
2 Leu—> lle> (a)Dab
3 Leu—>- Ile > () Dab—>- (&) Dab
4 Ile = (o) Dab
5 Thr—(y)Dab (6) Leu—> Ile
7 Thr—> (y)Dab—>> (a)Dab
8 Thr-> (y)Dab—>> (a)Dab—> p-Leu
9 Dla({) Theos (;;I)ab ] Thr > () Dab—> («)Dab—> p-Leu—> Ile— (&) Dab— () Dab
o
b Aa) o
Dab Dab Dab A (@) v
A (@ A (@) M) Thr
Thr Thr Thr
Fig. 2

current distribution using the systems n-butanol/sec bu-
tanol/2 N acetic acid 2:1:5 (v/v) and »n-butanol/29, di-
chloro acetic acid 1:1 (v/v). We were able to confirm the
constituent amino acids L-Dab, L-Thr, L-Ile, p-Leun in the
molar ratio 6:2:1:1 already reported* as well as the
presence of (4 )-6-methyl octanoic acid (gas chromato-
graphy).

Using our technique with Nagarse 1 (subtilo peptidase A
{EC 3.4.4.16]) we obtained the following fragments:
(I) Moa > (a)Dab - Thr, (II) Moa - («)Dab - Thr
- () Dab, (IT1) «,y-diaminobutyric acid and (IV) a cyclic
peptide having the amino acid molar ratio of 4:1:1:1 of
, y-diaminobutyric acid : threonine : leucine : isoleucine.
Upon dinitrophenylation of (IV) and hydrolysis of the
resulting DNP-cyclic peptide, we detected a-DNP-Dab,
which could not be found in completely dinitrophenylated
circulin A. Considering the above results, the structurc of
circulin A was deduced to be Moa - (x) Dab - Thr
- («) Dab cyclic heptapeptide.

The cyclic part was not hydrolysed by Nagarse. How-
ever, information on its structure resulted from partial
acid hydrolysis of the undegraded antibiotic. The frag-
ments 1-11 (Figure 2) were obtained besides Dab,
Moa - («) Dab and other fragments. From the structure
of the peptides 1-11 the existence of the open chain nona-
peptide V sequence was deduced.

Bildung von substituierten Dischwefel-Nitriden
aus Halogencyanen und Dimethylsulfoxid!

Bei der Einwirkung von Chlorcyan oder Bromcyan
auf Dimethylsulfoxid beobachtet man die Entwicklung
von CO, und es entstehen dabei farblose, kristallisierte
Salze. Sie konnten als substituierte Dischwefclnitride (I)2
identifiziert werden und besitzen die durch {folgende
Grenzformen umschriebene Struktur:

D c
[(CH;,)2S=§—S®(CH:‘)Z]X9 <“—> [(CH,),S=N=S8(CH,),]X~

®
<«——» [(CH),S N=S(CH,1X® 1
X =DBr,Cl

On the basis of these results circulin A must have the
structure as shown in Figure 1.

Thus circulin A has a similar structure to polymyxin B,
and colistin A, Circulin A differs from polymyxin B, in
having p-Leu - L-Ile in place of pD-Phe > L-Leu and
from colistin A in having L-Ile in place of L-Leu?.

Zusammenfassung. Es wird iiber die Strukturaufkla-
rung von Circulin A, einem Antibioticum aus Bacillus
ctrculans ATCC 14040, berichtet, dem die Formel der
Figur 1 zukommt. Somit gehért auch Circulin A zur
Polymyxinfamilie.

K. Fujikawa, Y. SUKETA,
K. HavasHi, and T. Suzuki

Institute for Protein Reseavch, Osaka University,
Osaka (Japan), April 7, 1965.

7 According to a personal communication from Dr. K. VoGLER of
F. Hoffmann-La Roche & Co. Ltd., Basel (Switzerland), the op-
tical rotatory curve of the purified circulin A is very similar with
that of colistin A. This fact also suggested that circulin A had a
structure similar to colistin A. We wish to express our thanks to
Dr. K. VoGLER for valuable discussions about this study.

Der Reaktionsmechanismus beruht vermutlich auf der
Bildung eines Adduktes aus zwei Molekiilen Dimethyl-
sulfoxid und einem Molekiil Halogencyan und anschlies-
sendem Zerfall der labilen Additionsverbindung unter
Abspaltung von CO, (sieche Formeln Seite 309).

In dhnlicher Weise verlduft die kiirzlich gefundene?®
Reaktion von Schwefelsdure-isocyanaten mit Dimethyl-

1 Den Herren K.-O. Avt und Dr. H, Wac~NER und ihren Mitarbeitern
danken wir fiir Spektren und Analysen.

2 M. BECKE-GOEHRING und H. P. LatscHA, Angew. Chemic 7.4, 695
{1962).

3 R. AppeL und H. RITTERSBACHER, Chem. Ber. 97, 852 (1964).



