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The mass spectrum does not allow a distinction between
the proposed structure and one in which rings A and D are
interchanged and in which the methylene bridge is at the
o position. Our proposed structure (I) possesses 6 con-
jugated double bonds in the conjugated chain. This alter-
nate structure would have a conjugated bond chain of
only 5 bonds and would be expected (see below) to have
absorption maxima at shorter wavelengths. We have,
therefore, assigned biladiene a, b isomer structure (I) to
mesobilirhodin dimethy! ester.

The structure proposed here is identical to that pro-
posed for mesobilirhodin prepared from i-Urobilin4 2. This

1 Part of this work was performed at the Brookhaven National
Laboratory under the auspices of the United States Atomic
Energy Commission, and part (H. B.) at the Technische Hochschule
Braunschweig, West Germany.

13 Department of Biology, The University of Chicago, Chicago
(Illinois 60637, USA).

16 Institut fiir Organische Chemie, Universitit zu Kéln, Koln (West
Germany). _

17 Department of Biology, Brookhaven National Laboratory Upton
(New York 11972, USA).
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establishes that mesobilirhodin prepared by alkaline iso-
merization of i-Urobilin and FeCl, oxidation of mesobili-
rubinogen are identicall?,

Zusammenfassung. Fir das Pigment Mesobilirhodin
wird aufgrund von massenspektrometrischen Daten und
der NMR-Spektren eine neue Struktur abgeleitet.

D. J. Crapmanis, H. Bupzikiewicz® and
H. W. SIEGELMANT?

Department of Biology,

The University of Chicago,

Barnes Laboratory, 5630 S. Ingleside Avenue,
Chicago (Illinois 60637, USA);

Institut fiby Ovganische Chemvie

dev Uwiversitdt Koln, (West Germany);

and Department of Biology,

Brookhaven National Labovatory,

Upton (New York 717972, USA),

7 February 1972.

Isolation of Maridomycins and Structure of Maridomycin II

Maridomycins, a new group of macrolide antibiotics,
were obtained from Streplomyces hygroscopicusl, and nam-
ed as maridomycin I, II, 111, IV, V and VI, respectively,
and characterized as follows:

All of these antibiotics show nothing but ultraviolet end
absorption in methanol. They are classified as macrolide
antibiotics from their physico-chemical, chemical and
microbiological properties. The structure of maridomycin
IT was elucidated as shown in the chart.

Maridomycin II (IT) was obtained as colorless prisms,
pKa’ 6.9, TR?: 1740 (—0O—CO-), 1235 (—OAc), 2730

(—CHO), NMR*: 1.01 (9H, d, —CH—(CH,),, —CH—CH,),
)

\
2.25 (3H, s, ~0Ac), 2.54 (6H, s, —N(CHy),), 3.56 (3H, s,
~OCH,), 5.66 (1H, dd, H>(:=c<), 6.10 (1H, dd,

H
>SC=C ), 9.65 (1H, s, —CHO); (in dg@Me,CO), 3.96
| : H
(1H, ¢, HO—C—H, ] =9, 2.5 Hz), 6.04 (1H, dd, >C=C ,
l
J =16, 9 Hz), 5.49 (1H, dd, H>C=C<, J=16,9Hz), 3.10

@)
(1H, dd ?, —~—>—H). NMR inspection and spin decoup-

ling experiments of II showed that the compound con-

HH

: ]
tains HO—C—C=C—CZ—C— group.
] | i
H O
When II was acetylated with one mole of acetic an-
hydride, the 2’-momnoacetate (VIII), C,,H,;NO,, pKa’
4.7, MS: mje 885 (M*+), NMR: 2.06 {3H, s, —OAc), 4.02

|
(1H, ¢, HO—C—H) was obtained. An alternative acetyla-

tion of IT with one mole of acetyl chloride gave the 9-mono-
acetate (IX), pKa’ 6.6, MS: m/e 885 (M).
Acetylation of VIIT and IX led to the same diacetate
CyH,sNOy, (VII), [e]y —-81.4° (¢ = 0.5 in EtOH), pKa’
|
4.7, MS: m/e 927 (M*), IR (CHCly): 3480 (—C—OH), 1240

' |
(—OAc), NMR: 2.02, 2.04 (each 3H, s, —OAc).
On catalytic hydrogenation IT gave tetrahydro II (X),
C4oH,sNO, 4, NMR: disappearance of olefinic protons of 11
at 5.5-6.3 ppm, and on acetylation X afforded the tri-

l
acetate (XI), C;sH;yNO,, IR (CHCl,): 3500 (—C—OH),
|
1240 (—OAc), NMR: 2.00, 2.02, 2.06 (each 3H, s, —OAc).

Name m.p. (decomp.) [4]12)3 Mw? MS? mle Mt Mol. Formula MIC? (mcg/ml)
(¢ =1.0in EtOH) (VPOin
EtOAc)
Maridomycin I (I) 129-132° —72.3° 910 857 CysH NOyg 0.5
Maridomyein IT  (II) 134-136° —71.9° 881 843 CanHgoNOyq 0.5
Maridomycin IIT  (III) 135-138° —76.0° o11 829 CaHe:NOgq 1.0
Maridomycin IV (IV) 143-146° —76.2° 896 815 CaoHesN Oy 2.0
Maridomycin V. (V) 144-149° —73.6° 882 815 CaoHesNOy4 5.0
Maridomycin VI (V1) 149-154° —77.7° 864 801 CaoHgNOyq 5.0
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ty
Hom Demycarosyltetrahydromaridomycin
- tetraacetate (X1}
(CHy N » OH
0CH,
OHy 0 Mycaminose (X00) P ACZU[I;:ycH[]
CHy, & CHy  Cly p Chy O
= CHOH,(O ¥
e 0 Ho TN
a-Methyl 4-0-isovaleryl
mycaroside Chy

3

2~ Acetyimaridomycin T (VIT) [-Methyl 4-0-isovaleryl

l mycaroside
. L,
CH CH, CHO- CH. CH
3 A . S\N A,
9,2-Diacetylmaridomycin T{VI) B

%HU

actl
9~ Acetylmaridomycin T(IX) -

A
CHy  CH,CH,OH W
B B Maridomycin I (I1}
HI—? =0 ARy

O lCr[]
S s
Maridomycinol T(XXEW) Py

9 - Dehydromaridomycin T (XXVI)

CH3 CH,CH=NHCNH, {Carbomycin}
I K
H) G by e N Acli

Maridomycin [l thiosemicarbazone (XXV)

Mild acid hydrolysis (0.05 N - HCl) of 1T yielded (XII),
C,,H, NO,,, and acetylation of XII gave the tetraacetate
(XII1), C;pH,,NO,,, NMR: 2.02, 2.06 (each 6H, s, —OAc),

~ /H
H/CZC\ )
tion, XII took up one molar equivalent of hydrogen and
the dihydro XI1I (X1V), C,,H;;NO;,, NMR: disappearance
of olefinic protons, was obtained.

The existence of an aldehyde group in II was suggested
from its NMR and was ascertained from the formation of

the alcohol (XXIV) by NaBH, reduction, and the thio-
“semicarbazone (XXV), UV: ;[EtOH 270 nm, IR: 1595

), NMR: 7.44 (1H, £, - CH,-CH—N-).

5.6-6.1 (2H, m, . On catalytic hydrogena-

(NH,), 1520 (—C—-N
i
S

Hydrolysis of 11 with 1 N KOH afforded one mole each
of acetic and isovaleric acids. Hydrolysis of IT with
0.5 N-HCI gave a lipophilic neutral sugar which was iden-
tified as 4—O—isovaleryl mycaroset (XV1I) by compari-
son with authentic sample obtained from leucomycin A,.

Methanolysis of IT with MeOH—HCI yielded neutral
sugars, which were further separated into w-methyl
4-O-isovaleryl-L-mycaroside® (XIX), MS: m/e 260 (M),
[ef —151° (c=1.0 in CHCl,) and g-methyl 4-O-isovaleryl-
L-mycaroside® (XVIII), MS: m/fe 260 (Mt), [«]3 +8.6°
(¢ = 1.5in CHCly). Both compounds were identified with
authentic samples obtained from leucomycin A,.

Acid hydrolysis of (X) under mild conditions gave de-
mycarosyl tetrahydro II (XX), C3qHzNO,,, [a]p —19.9°
(c = 1.0 in EtOH), NMR: 2.30 (3H, s, OAc), 2.50 (6H, s,
—N(CH,),), 3.55 (3H, s, —OCHj), 3.90 (1H, ¢, —O—C —H),
4.44 (1H, d, Hy,, ] = 7THz), 5.35 (1H, m, AcO—-C;—H),
9.62 (1H, s, —CHO). :

Acetylation of XX afforded tetraacetyl demycarosyl-
tetrahydro 1T (XXI), CyHyNOy,, MS: mfe 787 (M1),

Chy 0—7"™ UCH
Wl Chy, O
B CHCHCD Ho
& CHy i CH

9- Dehydrodeepoxymaridomycin T {X¥VI)

4-0-Isovalerylmycarose (XVII)

Demycarosyltetrahydro
f maridomycin T {XX)
H+
M’&_ Tetrahydromaridomycin T(0)
CH,
Ac,0(Py
%
o;,\ CHsy Tetrahydromaridomycin T (X)
& triacetate
> 8
HO—C@
) Acy0/P
M v ey Maridomycin II diol
tetraacetate (XI)
OH
HO

Maridomycin I diol {XT)

NMR: 2.01 (9H, s, OAc), 2.04, (3H, s, OAc), IR (CHCl):
absence of OH group.

Acid hydrolysis under vigorous condition (2N - HCl,
reflux) of XX gave an aminosugar, mycaminose® (X XII),
m.p. 113-115°, which was identical with an authentic
sample obtained from leucomycin A,.

Maridomycin II (IT) was oxidized with CrOypyridine
complex or MnO, to dehydromaridomycin II (XXVI),
m.p. 206-207°C (decomp.), which was identical with
authentic sample of carbomycin? in UV-, IR-, MS-,
NMR-spectra, specific rotation and Rf values on TLC.

! Detailed microbiological and isolation studies will be published in
J. Antibiotics (Tokyo).

2 MW, molecular weight; VPO, vapour pressure osmometry in ethyl
acetate; MS, mass spectrum; MIC minimum inhibitory concentra-
tion against Staphylococcus  aureus (meg/ml); NMR, nuclear
magnetic resonance spectrum in CDCl, (§ (ppm)); IR, infrared
spectrum (KBr, cm—1); UV, ultraviolet spectrum; TLC, thin layer
chromatography (SiQ,).

3 s = singlet, d = doublet; dd = double doublet; ¢ = triplet; ¢ =
quartet; oct = octet; m = multiplet; J = coupling constant.

¢ T. Waranasg, H. Nisurpa and K. Satake, Bull. chem. Soc., Japan

34,1285 (1961).

T. WATANABE, Bull, chem. Soc., Japan 33, 1101 and 1105 (1960);

34,15 (1961). -~ S. Omura, H. Ocura and T. Hara; Tetrahedron

Lett. 7967, 609. — T. Hara, S. Omura, M. Kataciri, H. OGURa,

K. Nava, J. ABE and T. WATaNABE, Chem. Pharm. Bull. 75, 358

(1967). - S. Omura, M. Karaciri, H, Ogura and T. Hara, Chem.

Pharm. Bull. 76, 1167 (1968).

§ F. A. HocusteIN and P. P, REGNA, J. Am. chem. Soc. 77, 3353
(1955). — T. WaTANABE, Bull. chem. Soc., Japan 34, 15 (1961).

? The authors are greatly indebted to Dr. F. A. HocusteIx of Chas
Phizer & Co., Inc., for valuable gifts of carbomycin and carbomycin
B.
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The structure of carbomycin has been elucidated by
WOODWARD et al.8.

From these findings, the structure of maridomycin II
was determined to be II. Its absolute configuration, ex-
cept for the Cy-hydroxyl group, was also clarified. Further
treatment of XX VT with KI in AcOH yielded dehydrode-
epoxymaridomycin II which was identical with carbomy-
cin B7 in all respects.

8 R. B. WoopwarD, Angew. Chem. 69, 50 (1957). ~ M. E. KUEENE
and B. W. Bexson, J. Am. chem. Soc. 87,4660 (1965).— R. B. Woob-
wARD, L. S. WerLEr and P.C.DuTtTa, J. Am. chem. Soc. 87, 4662
(1965).

Specialia

ExXPERIENTIA 28/8

Zusammenfassung. Das aus Streptomyces hygroscopicus
isolierte neue Makrolid Maridomycin II lisst sich mit
Sdure Mycarcose und Mycaminose spalten. Auf Grund der
Oxidation ins Carbomycin sowie der spektroskopischen
Daten wurde die Struktur als II erklért.

M. Muro1, M. Izawa, H. Ono,
E. Hicasuipe and T. KisHl

Research and Development Division,
Takeda Chemical Industries, Ltd., Osaka (Japan),
23 Jume 1971.

The Dissociation Constant of the 1-Aminoadamantane Cation

The pK value of l-aminoadamantane (I) has not
previously been reported. This omission is surprising in
view of the unusual, diamond-like structure of this base
and of the widespread interest in 1-aminoadamantane and
its derivatives as antiviral and antitumour agents. From
measurements of the enthalpy of sublimation, BRaTTON
and SziLarD? concluded that the structure of adamantane
leads to a low strain energy, and this appears to be
supported by the similarity of pK, values for adamantane-
1-carboxylic acid (6.812) and cyclohexanecarboxylic
acid (6.403), measured in aqueous 509, ethanol at 25°.

(I

On this basis, 1-amincadamantane should be similar in
strength to the corresponding alkyl analogues4, 2-amino-
2-methylpropane (pK, = 10.68% at 25°) and 3-amino-3-
ethylpentane (pKa = 10.59%).

Solutions 0.005M in 1-aminoadamantane hydro-
chloride (Fluka purum, recrystallized from ethanol/ethyl

pKa’' values

I = 0.005 0.010 0.015 0.030 0.055 0.105
20° 10.74 10.77 10.79 10.80 10.84 10.92
37° 10.12 10.21 10.23 10.26 10.30 10.34

1 W. BratToN and I. SziLARD, J. org. Chem. 32, 2019 (1967).

2 H. SteTTER and J. MAYER, Chern. Ber. 95, 667 (1962),

3 S, SieGEL and J. M. KomArmy, J. Am. chem. Soc. 82, 2547 (1960).

% J. CLark and D. D. PErrIN, Q. Rev. chem. Soc. 78, 295 (1964).

5 G. GIRAULT-VEXLEARSCHI, Bull. Soc. chim. Fr. 7956, 589.

6 A. Auert and E. P.SerjEant, The Determination of Ionization
Constants, 2nd edn (Chapman and Hall, London 1971).

ether) were titrated potentiometrically with 1M carbonate-
free potassium hydroxide under nitrogen, using the
procedure of ALBERT and SERJEANTS®. The ionic strengths
of the solutions were varied from 0.005 to 0.105 by
adding potassium nitrate. Free hydroxyl ion concentra-
tions were calculated from the measured pH values, using
the ionic product of water and Davies’ equation? to
approximate the required activity coefficients at the

-specified ionic strengths. At each temperature and ionic

strength, 9 points were taken covering the range from 1/,
to 9/, neutralization, and the pK’, values calculated for
these points were averaged. (The maximum range in any
set was within 40.05 pH unit.) The resulting ‘practical’
pK, values for 20° and 37° are given in the Table.

Extrapolation to zero ionic strength afforded thermo-
dynamic pK, valuesof 10.7140.01 at 20° and 10.14 4-0.02
at 37°, For intermediate temperatures, values were 10.58
at 25° 10.39 at 30° and 10.25 at 35°. A linear plot gave
~d (pK,)/dT = 0.034, in good agreement with a predicted
value of 0.032.

The near-identity of pK, values of 1-adamantane and
3-amino-3-ethylpentane supports the conclusion that
there is little strain in this alicyclic molecule. Similar
agreement is found for quinuclidine (10.58% or 10.9510 at
25°) and its analogue, triethylamine (10.671 or 10.75% at
25°).

Zusammenfassung. Der pK,-Wert des 1-Aminoadaman-
tan zwischen 20° und 37° wurde durch potentiometrische
Messungen bestimmt.

D. D. PErrIN and I. HAwKINS

Department of Medical Chemisiry,
Awustralian National University, P.O. Box 334,
Canberva (A.C.T., 2600, Austvalia), 21 February 1972.

7 C. W. Davigs, J. chem. Soc. 7938, 2093.

8 D. D. PerrIN, Austr. J. Chem. 77, 484 {1964).

9 B. M. WEPSTER, Recl. Trav. chim. Pays-Bas Belg. 77, 1171
(1952).

10 C, A. GrOB, A, Katser and E. Renk, Chemy. Ind. 7957, 598.

1 W, S. FyFE, J. chem. Soc. 7955, 1347.

12 W, C, SOMERVILLE, J. phys. Chem. 35, 2412 (1931).



