
AnaEyticd studies e3f maridomycin 

BEE. Spectropfiotometic determination of maridomycks and %po~iony& 
maridomycirts as kxiine complexer &er fdGt=la~er chromatagraphy 

Maridomycks (MDMs), isolated from the culture filtrate of Sr~e~durpryces 
kygro.scu~icrcs No. I4-5050, consist of six components, nameIy MDM I, II, IIT, IV, V 
and VP_ 9-Propionyl derivatives of MDMs (PMDMs), which were prepared to 
improve their bioavailabiitics, also have six analogous components_ During the 
determination of the ratios of each component, it was found that PMDM reacted with 
iodine to form a complex, [PMDM-PI]*I,-. Using &is characteristic reaction, an 
a~&ytical method was established, Le., PMDMs were separated by thin-layer chro- 
matography (TLC) and treated with gaseous iodine on the plate_ After removal of 
the excess iodine, the reacted iodine extracted frcm the plate was measured by the 
ceric-anenite reaction using a Tecbnicorm AutoAnalyzer system2. In this method, 
however, sublimation oftbe excess iodine is time-consuming and some non-reversible 
adsorption. of iodine mo&xuI~ onto the plate occurs. 

The studies reported here were undertaken to Improve these disadvantages 
and TV produce a simple and accurate method. The reaction of MDMs (or PMDMs) 
with iodine was conducted in the liquid phase and the amount of MDM (or PMDM)- 
iodine complexes was determined by their absorption at 375 nm. 

Miz8erkds iEnd reagents 
Authentic samples of MDMs and PMDMs were obtained using previously 

descrii methodsz~3’. AU reagents were of special grade and purchased from Wake 
(Osaka, Jam). 

A Beckman DB-GT spectrophotometer and l-cm quartz glass c&s were use+ 

‘Structures of MDMS and PMDMS were sil0w-n ill the previous papep. 



Tk~a-~f?r clzrom%pp~y _ 
Adrodent layer. Silica gel thin-layer plates were prepared by a method previ- 

ousiy reported~. 
Solye& systenzs_ Solvent A: the upper layer of a mixtuke of +hexa~&ethyl 

ether-isopropanol-water (1:4:1:2)_ Solvent B: chloroformdtbanoHf3 % aininonia 
water (50: 1 :U_ I). Sdvent C: the upper layer of a mixture of r&exane-diisopropy~ 
e~+%hauul-water <3::20:5:4). 

Sampk nppiicatfon am2 dereiopment. MDMs were separated by two-diien- 
sional TLC using the assnding technique_ The sample (25 m& was dissokd in 
1000 PI of chloroform, of which SO ~61 was appkd to the plate in a cumer 2 cm f%om 
the bottom and Ieft side edges_ The first development was carried out with solvent A. 
After evaporation of the solvent (ca. I h at room temperature), the second develop- 
ment was done with solvent B in a direction WeraE to the first. 

PMDMs were separated by one-dimensionai TLC_ A chloroform soIution of 
P&MD_Ms (2 mg./sO ~1) was applied to the plate at 2 cm above the bottom edge in the 
shape of a band, and the plate was developed with solvent C. 

Extraczio~ of the spots. A&r evqmration of the solvent, the plate was placed 
in an atnosphere of iodine vapour for CCI. 1 mixi to visualize and deiineate the spots, 
Each spot was scraped off with a spatula and transferred to a IU-ml test-tube. 
Metbanol(5 ml) was added to each tube and the suspension was vigorously shaken 
for 10 min and then centrifuged at IBl0g for 5 min. A sample of the supernatant 
was pipetted into another test-tube and the methanol was evaporated by blowing 
with dry nitrogen gas_ 

Preparation of iodine compiex 

To the residue was added 5 ml of a 5 - IO-’ &f solution of iodine in 1,2_dicbIoro- 
etbane_ The mixzure was shaken for 10 min and ailowed to smnd at room temperature 
for 20 min, then absorbance at 375 nm was measured. The standard curves of MDM 
III and PlMDM III were used for the determination of all the components of MDMs 
and PMDMs, respc&vely (Fig_ I). 

FiESULTS AND DISCUSSION 

Thin-layer chromatographic separation of PMDMs was carried out by a 
method previously reported’. In the case of iMDMs, a more p&r soknt had to be 
used for the development and the resuiting spots were broad enough to necektate 
tie use of a two_dkensionzd method. Fig_ 2 gives a typical ehroxnatom of MDMs- 

Recowzries of MDM HI and PMDM Plf from the silica gel plate were good 
when more than 50 ~,a of the compound was applied, e.g., 100% for 70 pg and 90% 
for XI pg, but 70% for 20 pg and 55 % for 10 pg. Thus as much as 2ooO pg had to 
be loaded on the TLC plate for a sample containing minor components- Since each 
upper limit of the linear calibration cures of MD&i III and PMDM PItI was cdl. 
40 &ml, the volume of the sample so&ion pipetkd out from the supematant wi3.s 
adjusted according to the ratio of the components. 
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Fig_ 1. Caliiration curves of MDM IE (0) and PMDM iII (a). 

Fig. 2. Typic4 thin-Tayer chromatogram of MDB&s. Conditions: plate, Merck silica gel G Trpe 60; 
soIvcn~ first development = upper layer of a mixture of n-h-thy1 ether-isopropaol-water 
(1:4:12), second development = chloroform_ethanol43_28 ammonia water (50:IzOo.1); dettaion, 
iodine vzpow_ Spats: 1= MDM I: 2 = MD.~L[;3=MDMm;4=lMDMIV;5=M6)MV; 
6=MDMVL. 

Reaction with iodine 
When PMI)M III (main component of PMDMs) was added to an iodine 

solution in S,2-dichloroethane, absorption maxima were observed at 202 nm (e = 
38,ooO) and 375 nrn (E = 28,000) as shown in Fig. 3. Such absorptiork bands could be 
ascribed to the formation of a triiodide complex5-7. The reaction is considered to 
proceed as follows8*9: 

R-N(CH,), f 12 - R-N(CH&z 

R-N(CWJz B [R-N(CEQ21]*I- 
[R-N(CEQ21]+I- d [R-N(CH,),r]’ + I- 
I- _t I* i x3- 

outer complex (1) 
(1: 1 charge-w fer complex) 
inner complex (2) 
dissociation (3) 
tiodide (4) 

The reaction was also observed in other dipolar aprotic solvents such as 
chloroform or dichloromethane. But 1,2-dichloroethane was chosen as the reaction 
solvent because of its relatively low volatility, high purity and provision of a stable 
reaction product- 
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Fiiii 3. Absorption spsra of the zeaction - of PMDM XII (1.56-IO-Qf) 4 iodine (S.O- 
lO_’ M) in f&Iiddoroethane measured at 25” using the iodine solution as the pefgena. 

In the case of protic solvents such as alcohols or aqueous solutions of alcohols, 
iodine was mostly complexed with the solvents rather tkan with PMDM III. In 
particulars PMDM IlI was converted into des-N-methyl PMDM HI with-the for- 
mation of formaldehyde in aqueous solutions of alcokoW”. When a reaction of PMDM 
III with iodine was carried out in carbon tetrackloride, a non-polar solvent, absorp- 
tion maxima were observed at 262 and 425 nm and agreed very cIosely with those 
obtained from tke (1 :I) trimethylamine iodine complex. The m& were attributed 
to the charge-transfer band and blue-shifted Gble band of the outer complex of 
PMDM III with iodine”. This indicated that further reaction corresponding to steps 
2_ 3 and 4 did not proceed in non-polar solvent. The absorbance at 262 nm was 
heady dated to the concentration of PMDM III up to ca. 50 pg/mi in 0.01 M 

iodine solution. However, this non-ionic charge-transfer complex is fairly unstable 
against moisture. 

The reaction rate of triiodide formation in 1,2-dichloroetha.ne was determined 
by tke changes in tke absorbance at 375 run. ‘Ike reaction was of the first order w&k 
respect to the concentration of PMDM III and iodine, tke kiuetio constant being 
0.627 1 mol-’ se~‘~ at 29. This result shows that the rate-limiting stew of the reaction 
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processes is step 1, and the subsequent reactions 24, proceed quickly. In order to 
use this reaction for the ratio analysis of MD&Is or PMDMs, the concentration of the 
iodine k&&on bad to be mofe tha~~ 2- 10B3 JJ as shown in Fig_ 4. Hence the io&ne 
amcenWatioz1 and the reaction time were set at 5 - 10e3 M and 30 min, respectively. 

Utig~the n@wd outlined, the ax-t&id mixture of known amounts of 
&k&k I, II, III, IV, V and VI was analysed and satisfactory results were obtained, 
as shown in Table I. 

TABLE I- 

ANALYIlCAL DATA OF A MODEL SAMPLE OF KNOWN CO%fFOS~ON 

Conrposilion of MDM f %l 

i 2.. Hi IV V VZ 

2.0 3.0 83.0 7.0 4.0 1.0 
Test1 1.5 28 83.6 6.9 4.3 0.9 
Test 2 1.7 1:: 82.6 7.0 4.4 0.7 
Test3 1.9 82.8 7.2 5.0 0.8 
Test4 1.8 28 82.8 7.2 4.8 0.6 
Test 5 1.7 2.1 81.5 S-8 5.0 0.9 
Mean l-7 2.7 82.7 7.4 4.7 0.8 

This method is appticable’ to other macrolide antibiotics which have a tertiary- 
bonded nitrogen structure in their molecule, such as leucomycins, carbomycins and 
erythromycins. 

ACJUiOWLEDGEMENTS 

The author thanks Dr. E. Ohmura, Director of this Division, and Dr. M. 
Nishikawa, Director of these Laboratories, for their coneinrring interest and encuur- 
agement, and Drs_ M. Nattori, T. Kishi and M. Hori for their helpful advice and 
dkCUSSiOIlS. 

1 M. Mumi, M. Izawa, M. Asa& T. F&hi and K. Mizuno, I. Antibior.. 26 (1973) 199. 
2 K. Kondo, 1. Chromatogr., 169 (1979) 337. 
3 S. Ha&., M. Mwi& M. ICondo, T_ T.sucb.iya, T. Matsuzawa, T. Fugono, T. ISishi znd J. 

uqml@& tf/rt_0&_ &_ chenzhm_. 4 (1973) 140. 
4 IC. KOF&O, I. Cikuwlogr... 169 (1979) 329. 
5 R. E. Buck&s, I. P. Yuk and A. I_ Popov, J_ Amer. Ciiem. Sm., 74 (1952) 4379. 
6 L. I. Ecah, .ra Chem. Phys.., 21 (19.53) 490. 
7 D_ W_ hrsen and S. k Mestesoacher, J1 Znorg. NucZ. Ckem., 33 (1971) 869. 
8 C_ Reid and R S. Mullik~ J. Amere Cfiem_ DC., 76 (1954) 3869. 
9 E. Joizf”wi~, M. K unasmsb and C. Wyganoaski, Rm.z_ Chem, 45 (1971) 887_ 

10 K. Kcmdo, unpubhbcd results. 
11 S. Nagakura, J. Amer. C/km. Sue., SO (1958) 520. 


