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The  mass  s p e c t r u m  does no t  al low a d i s t inc t ion  be t ween  
t he  p roposed  s t r u c t u r e  and  one in wh ich  r ings  A and  D are 
i n t e r c h a n g e d  and  in which  t he  m e t h y l e n e  br idge  is a t  t he  

posi t ion.  Our  p roposed  s t r u c t u r e  (I) possesses 6 con- 
j u g a t e d  double  b o n d s  in t h e  c o n j u g a t e d  chain.  This  a l ter-  
n a t e  s t r u c t u r e  would  h a v e  a c o n j u g a t e d  b o n d  cha in  of 
on ly  5 bonds  a n d  would  be  expec t ed  (see below) to h a v e  
a b s o r p t i o n  m a x i m a  a t  sho r t e r  wave leng ths .  W e  have ,  
therefore ,  ass igned b i l ad iene  a, b i somer  s t r u c t u r e  (I) to  
mesob i l i rhod in  d i m e t h y l  ester.  

The  s t r u c t u r e  p roposed  here  is iden t i ca l  to  t h a t  pro- 
posed  for mesob i l i rhod in  p r e p a r e d  f rom i -Urobi l in  ~, s. Th i s  

es tab l i shes  t h a t  mesob i l i rhod in  p r e p a r e d  b y  a lka l ine  iso- 
mer i za t ion  of i -Urob i l in  a n d  FeC13 ox ida t i on  of mesobi l i -  
r u b i n o g e n  are iden t i ca l  ~4. 

Zusammen/assung. Ft i r  das  P i g m e n t  Mesob i l i rhod in  
wird  a u f g r u n d  yon  m a s s e n s p e k t r o m e t r i s c h e n  D a t e n  u n d  
der  N M R - S p e k t r e n  eine neue  S t r u k t u r  abgele i te t .  

D. J. CIIAPMAN 15, H. BUDZlKIEWICZ 16 and 
H. W. SIEGELMAN 17 
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Braunsehweig, West Germany. 
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I s o l a t i o n  o f  M a r i d o m y c i n s  a n d  S t r u c t u r e  o f  M a r i d o m y c i n  I I  

Maridomycins ,  a new group of macro l ide  an t ib io t ics ,  
were o b t a i n e d  f rom Streptomyces hygroscopicus 2, and  n a m -  
ed as m a r i d o m y c i n  I, 11, I I I ,  IV, V and  VI ,  respect ively ,  
a n d  cha rac t e r i zed  as follows: 

All oi these  an t ib io t i c s  show n o t h i n g  b u t  u l t r av io l e t  end  
a b s o r p t i o n  ill m e t h a n o l .  T h e y  are classified as macro l ide  
an t ib io t i c s  f rom the i r  phys ico-chemica l ,  chemica l  a n d  
microbiological  proper t ies .  T he  s t r u c t u r e  of m a r i d o m y c i n  
I I  was e luc ida ted  as shown  in t he  char t .  

M a r i d o m y c i n  I I  (II) was  o b t a i n e d  as colorless pr isms,  
p K a '  6.9, I R 2 : 1 7 4 0  ( - O - C O - ) ,  1235 ( - O A c ) ,  2730 

I 
( - C H O ) ,  N M R a :  1.01 (9H, d,--CH--(CH3) ~, - -CH--CH3),  

I 
2.25 (3ti ,  s, --OAc), 2.54 (6H, s, --N(CH3)2), 3.56 (3H, s, 
-OCH3) , 5.66 (1H, dd, H ~ C = C < ) ,  6.10 (1H, dd, 

H 
\ / (1H, s, ; / C = C ~  ), 9.65 - -Cl iO)  (in d~-M%CO), 3.96 

I H 
(1H, q, H O - C - - H ,  J = 9 ,  2.5 Hz), 6.04 (1H, dd, ~/C-C.~- / , 

t 
J = 1 6 ,  9Hz) ,  5.49 (1H, dd, H ) C = C ~ / ,  J = 1 6 ,  9Hz) ,  3.10 

O 
(1H, dd ?, .(i -.~ -H). N M R  inspec t ion  and  sp in  decoup-  

l i ng  e x p e r i m e n t s  of I I  showed  t h a t  the  c o m p o u n d  con- 

H H  
I I / O  

t a ins  H O - - C - - C = C - - C  ~ C - -  group.  
] I I I 

H H 
W h e n  I I  was a c e t y l a t e d  w i t h  one mole  of acet ic  an-  

hydr ide ,  t he  2 ' - m o n o a c e t a t e  (VIII ) ,  C4~Hr~NO17, p K a '  
4.7, MS:  m/e 885 (M+), N M R :  2.06 (3H, s, --OAc),  4.02 

I 
(1H, q, H O - - C - - H )  was ob ta ined .  An  a l t e r n a t i v e  ace ty la-  

I 
t i on  of I I  w i t h  one mole  of ace ty l  chlor ide  gave  t h e  9-mono-  
ace t a t e  (IX),  p K a '  6.6, MS:  m/e 885 (M+). 

Ace ty l a t i on  of V I I I  and  I X  led to t he  same d i ace t a t e  
C~6H73NOls (VII) ,  [~]~9 _81.4 o (c = 0.5 in  E t O H ) ,  p K a '  

I 
4.7, MS:  m/e 927 (M+), I R  (CHCla): 3480 (--C--OH),  1240 

I 
(--OAc), N M R :  2.02, 2.04 (each 3H, s, --OAc).  

On ca t a ly t i c  h y d r o g e n a t i o n  I I  gave  t e t r a h y d r o  I I  (X), 
C4~H73NO1~, N M R  : d i s a p p e a r a n c e  of olefinic p ro tons  of I I  
a t  5.5-6.3 ppm,  and  on ace ty l a t i on  X af forded t he  tr i-  

a ce t a t e  (XI),  C~sH7DNOx,, I R  (CHC13): 3500 ( - - C - O H ) ,  
I 

1240 ( O A c ) ,  N M R :  2.00, 2.02, 2.06 (each 3H, s, --OAc).  

Name m.p. (decomp.) [:x]~ 3 MW 2 
(c = 1.0 in EtOH) (VPO in 

EtOAc) 

MS e role M + Mol. Formula MIC ~ (mcg/ml) 

Maridomycin I (I) 129-132 ~ --72.3 ~ 
Maridomyein II (II) 134-136 ~ --71.9 ~ 
Maridomyein III (III) 135-138 ~ --76.0 ~ 
Maridomycin IV (IV) 143-146 ~ --76.2 ~ 
Maridomyein V (V) 144-149 ~ -- 73.6 ~ 
Maridomycin VI (VI) 149-154 ~ --77.7 ~ 

910 
881 
911 
896 
882 
864 

857 C43HrlNO16 0.5 
843 C42HegNO16 0.5 
829 C41H67NO16 1.0 
815 C4oH~6NO16 2.0 
815 C~0H~NOI~ 5.0 
801 C~gH63NO16 5.0 
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2'-Acelylmoridomycin ]~ (Viii) 

HC[ 
MeOH 

--,.- CcH~CHCH2CO~ 
H~ ~ 

a-Methyl 4-0-isovoleryl 
mycuroside 

CH CH~HOH 0"I~ OCH~ 
~CHCHzCO ~ 

CH s (] EH 3 
p-Me/hy[ ~-O- isovo[ery[ 

CH 3 

OH 
Myceminose (}C~]I) 

\ 

l]emycc]rosyltetrohydromoridomydn 
tetroucetote (3(~I) 

AczO 
CHa 

11~}1~.1t CH~ 

Py 
HzCHO z' CH~. CHs 

>- OAc 

0 

4-0- Isovotery{mycorose (XVE) 
~, 4 mycaroside ~ OernycarosyIMrohydro 

J "@~ CH "H CHO cH CH J ~ maridomycin ?[(~) 
\ J. , _ _ ~ , . ~  z' ~ ~' OH 

9,2'-giocety'moddomycin'(Y~J)-~.~@~,,~'HO--d'~X~oHO~o ~ C H o  ~- H+ 
-~,r" o / b N 3  ~ - 

i~ ~ ~ CH@_,~// , '~ . .~o~.J_.CH), ,~. . . / '~  ~'\OCCHzCH 2/Pd C~ letrohydromaddomycin lI(]O 

9-Acetylmaridomycin fr(IX) ,0--->lz CH, / " ACz01PY 

.OB a ~,t4~~ /~'~Y / ~ \  / ' ~ \  [ /  ~ \ . N  ~C% letrohydromoridomydn g (~) 
I I ~ / ~ '~ ~ triocetate 
/ ~  / ~  / / Moridomycin ]I (]I) ~ ,~ ~ "  

Moridornycinol ]T(XXN) % % ~  l PY U< ~ AczO/Py Mr  dn ' o ~domy ]I dml 
9 - Oehydromoridornydn [ (~r)  " ~  tetroacetote (~]]) 

OH 3 CH2CH=NHONH2 (Corbomycin} /5-- OH 
I [ II ' HO--< 

H ] _ , J ~ V o " ~ , _ o \ ~  V \ s  I~[ZAcO~ 

Maridomycin II thiosernkarbazone (XXV) 9- Oehydrodeepoxymuridomycin ]I (X~r Noridomycin ]I diol (~) 

Mild acid hydrolys is  (0.05 N �9 HCI) of I I  y ie lded (XII) ,  
C4~HTtNO17, and ace ty la t ion  of X I I  gave the  t e t r a a c e t a t e  
(XII I ) ,  CsoHvgNO2~, NMR:  2.02, 2.06 (each 6H, s, --OAc),  

H 
5.6-6.1 (2H, m, H ~ C = C , ~  ). On ca ta ly t ic  hydrogena-  

tion, X I I  took up one molar  equiva len t  of hydrogen  and  
the  d ihydro  X I I  (XIV),  C42HwNOlv, N M R :  d i sappearance  
of olefinic pro tons ,  was obta ined.  

The exis tence of an a ldehyde  group in I I  was suggested 
f rom its N M R  and  was ascer ta ined  f rom the  fo rma t ion  oI 
the  alcohol (XXIV)  by  N a B H  4 reduct ion,  and  the  thio-  
semicarbazone  (XXV),  UV:  2 E t O H  270 nm, I R :  1595 

max 
(NH2), 1520 ( - - C - N ) ,  NMR:  7.44(1H, t, C H 2 - C H = N -  ). 

It 
S 

Hydro lys i s  of I I  wi th  1 N K O H  afforded one mole each 
of acetic and  isovaleric acids. Hydro lys i s  of I I  wi th  
0.5 N.HC1 gave a l ipophil ic neut ra l  sugar  which  was iden- 
t i f ied as 4--O-- isovaleryl  mycarose  ~ (XVII)  b y  compar i -  
son wi th  au then t i c  sample  ob ta ined  f rom leucomycin  A 3 

Methanolys is  of I I  wi th  MeOH HC1 yielded neu t ra l  
sugars,  which  were  fu r the r  sepa ra ted  in to  ~-methyl  
4-O-isovaleryl-n-mycaroside 5 (XIX) ,  MS: m/e 260 (M+), 
[c~]~ 1 -151 ~ ( c = l . 0  in CHCla) and f i -methyl  4-O-isovaleryl- 
L-mycaroside 5 (XVII I ) ,  MS:  m/e 260 (M+), [ e ~  4-8.6 ~ 
(c = 1.5 in CHCla). Bo th  compounds  were ident i f ied wi th  
au then t i c  samples  ob ta ined  f rom leucomycin  A~. 

Acid hydro lys is  of (X) under  mild  condi t ions  gave de- 
mycarosy l  t e t r a h y d r o  II  (XX),  CsoH~aNO12, [a]D --19.9 ~ 
(c = 1.0 in E tOH) ,  N M R :  2.30 (3H, s, OAc), 2.50 (6H, s, 
--N(CH~)2), 3.55 (3H, s, --OCt-Is) , 3.90 (1H, q, - -O C- -H) ,  
4.44 ( l i t ,  d, H~'~, J ~ 7Hz), 5.35 (1H, m, AcO--C~--H),  
9.62 (1H, s, --CHO).  

Ace ty la t ion  of X X  af forded  t e t raace ty I  demycarosy l -  
t e t r a h y d r o  I I  (XXI) ,  C~sH6~NO~,, MS:  m/e 787 (M+), 

N M R :  2.01 (9H, s, OAc), 2.04, (3H, s, OAc), I R  (CHCI~) : 
absence of OH group. 

Acid hydrolys is  under  vigorous condi t ion  ( 2 N .  HCI, 
reflux) of X X  gave an  ~minosugar,  mycaminose  6 (XXII ) ,  
m.p.  113-115 ~ which was ident ical  w i th  an au then t i c  
sample  ob ta ined  f rom leucomycin  A a. 

Mar idomycin  I I  (II) was oxidized wi th  CrO~-pyridine 
complex  or MnO~ to d e h y d r o m a r i d o m y c i n  I I  (XXVI) ,  
m.p.  206-2077C (decomp.),  which was ident ical  wi th  
au then t i c  sample  of ca rbomyc in  ~ in UV-, IR-,  MS-, 
NMR-spec t ra ,  specific ro ta t ion  and Rf  values on TLC. 

1 Detailed microbiological and isolation studies will be published in 
J. Antibiotics (Tokyo). 
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 CDC13 (~ (ppm)); IR, infrared 
spectrum (KBr, em -1) ; UV, uItraviolet spectrum; TLC, thin layer 
chromatography (SiO~). 

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

4 T. WATANAB% H. NISHIDA and K. SATAK~, Bull. chem. Soc., Japan 
3d, 1285 (1961). 
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T The authors are greatly indebted to Dr. F. A. HOCHST~IN of Chas 
Phizer & Co., Inc., for valuable gifts of carbomycin and earbomyein 
B. 
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The s t ruc tu re  of ca rbomyc in  has been  e lucidated by  
WOODWARD et al. s. 

F r o m  these  findings,  the  s t ruc tu re  of mar idomyc in  I I  
was de te rmined  to  be II .  I t s  absolute  configurat ion,  ex- 
cept  for t he  C9-hydroxyl group, was also clarified. F u r t h e r  
t r e a t m e n t  of X X V I  wi th  1KI in AcOH yielded dehydrode-  
epoxym ar idom yc in  I I  which  was ident ical  wi th  ca rbomy-  
cin B 7 in all respects .  

Zusammen/assung. Das aus Streptomyces hygroscopicus 
isolierte neue Makrol id Mar idomycin  I I  1Xsst sich mi t  
S/iure Mycarcose und  Mycaminose  spal ten.  Auf Grund der  
Oxida t ion  ins Carbomycin  sowie der spek t roskopischen  
D a t e n  wurde  die S t ruk tu r  sis  I I  erkl~rt.  

M. MUROI, M. IZAWA, I-I. ONO, 
:E. ttlGASttlDE and  T. KISHI 

s R. B. WOODWARD, Angew. Chem. 69, 50 (1957). - M. E. KUEHNE 
and ]3. W. BENSON, J. Am. chem. Soc. 87, 4660 (1965). - R. B. WOOD- 
WARD, L. S. WEILER and P. C. DUTTA, J. Am. chem. Soc. 87, 4662 
(1965). 

Research and Development Division, 
Taheda Chemical Industries, Ltd., Osaka (Japan), 
23 June 7977. 

T h e  D i s s o c i a t i o n  C o n s t a n t  of the  1 - A r n i n o a d a m a n t a n e  C a t i o n  

The p K  value of 1 - aminoadaman tane  (I) has  no t  
previously  been  repor ted .  This  omission is surpr is ing in 
view of the  unusual ,  d iamond- l ike  s t ruc tu re  of th is  base 
and of t he  widespread  in te res t  in 1 - aminoadaman tane  and  
i ts  der iva t ives  as an t iv i ra l  and a n t i t u m o u r  agents.  F r o m  
m e a s u r e m e n t s  of the  en tha lpy  of subl imat ion,  BRATTON 
and  SZlLARD 1 concluded t h a t  t he  s t ruc tu re  of a d a m a n t a n e  
leads to  a low s t ra in  energy, and th is  appears  to be 
suppor t ed  by  the  s imi la r i ty  of pK~ values for a d a m a n t a n e -  
1-carboxylic  acid (6.812) and  cyc lohexanecarboxyl ic  
acid (6.40'), measured  in aqueous 50% e thanol  a t  25 ~ 

(I) 

On this  basis, 1 - aminoadaman tane  should be similar in 
s t r eng th  to  the  cor responding  alkyl analogues 4, 2-amino- 
2 -methy lp ropane  (pK~ = 10.68 ~ at  25 ~ and  3-amino-3- 
e thy lpen t ane  (pK~ ~ 10.59~). 

Solut ions 0 .005M in 1 - aminoadaman tane  hydro-  
chloride (Fluka purum, recrysta l l ized f rom e thano l / e thy l  

ether) were t i t r a t ed  po ten t iomet r i ca l ly  wi th  12//[ ca rbona te -  
free po tas s ium hydrox ide  under  ni t rogen,  using the  
procedure  of ALBERt and  SERJEANT ~ The ionic s t r eng ths  
of the  solut ions were var ied f rom 0.005 to  0.105 by  
adding  po ta s s ium ni t ra te .  Free  h y d r o x y l  ion concent ra-  
t ions  were calcula ted f rom the  measured  p H  values, using 
the  ionic p ro d u c t  of wa te r  and DAvI~s'  equa t ion  7 to  
a p p r o x i m a t e  the  requi red  ac t iv i ty  coefficients a t  the  

spec i f i ed  ionic s t rengths .  A t  each t e m p e r a t u r e  and ionic 
s t rength ,  9 po in t s  were t aken  covering the  range f rom 1/10 
to  9/18 neut ra l iza t ion ,  and the  pK'~  values  calcula ted for 
these  po in t s  were averaged.  (The m a x i m u m  range in any  
set  was wi th in  •  p H  unit .)  The resul t ing 'prac t ica l '  
pKa values for 20 ~ and  37 ~ are given in the  Table.  

E x t r a p o l a t i o n  to zero ionic s t r en g t h  af forded the rmo-  
dynamic  pKa values of 10.71 •  a t  20 ~ and  10.14 ~:0.02 
at  37 ~ . For  in t e rmed ia te  t empera tu res ,  values  were 10.58 
a t  25 ~ 10.39 at  30 ~ and  10.25 a t  35 ~ A l inear p lo t  gave 
- d  (pKa)/d T = 0.034, in good ag reemen t  w i th  a p red ic t ed  s 
value of 0.032. 

The nea r - iden t i ty  of pKa values  of 1 - adaman tane  and  
3 -amino-3-e thy lpen tane  suppor t s  the  conclusion t h a t  
there  is l i t t le  s t ra in  in th is  alicyclic molecule.  Similar 
ag reemen t  is found for quinucl idine (10.58 ~ or 10.9510 a t  
25 ~ and its analogue, t r i e thy lamine  (10.6711 or 10.7512 a t  
25~ 

pKa' values 

I = 0.005 0 . 0 1 0  0 . 0 1 5  0.030 0.055 0.105 

20 ~ 10.74 1 0 . 7 7  10.79 10.80 10.84 10.92 

37 ~ 10.12 10.21 10.23 10.26 10.30 10.34 

Zusammen]assung. Der p K a - W e r t  des 1 -Aminoadaman-  
t an  zwischen 20 ~ und  37 ~ wurde  durch  po ten t iome t r i s che  
Messungen b e s t i m m t .  

D. D. PERRIN and  I. HAWKINS 

Department of Medical Chemistry, 
Australian National University, 19.0. Box 334, 
Canberra (A.C.T., 2600, Australia), 27 February 1972. 
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