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It is necessary to develop an efficient dimerization method at the nitrogen atoms of the carbazoles
of xiamycin to synthesize dixiamycin, the dimer of xiamycin. We investigated the oxidative N-N
bond formation reaction of carbazoles with no substituent, t-butyl groups, bromine, or iodine atoms
as substituents. The dimerization was conducted by using silver oxide, potassium permanganate,
or tetrabutylammonium permanganate as an oxidant and acetone, pyridine, or acetonitrile as a
solvent. Highest yield of dimer was obtained when potassium permanganate and acetonitrile were
used. The yield of desired dimer was low and many by-products were formed in the case of
dimerization of non-substituted carbazole. The yield of dimer was moderated in case of bromo- or
iodo-carbazole and high yield was obtained in case of t-butyl-substituted carbazole. One benzene
ring of carbazole of xiamycin is non-substituted, while another benzene ring is substituted by alkyl
groups. In order to suppress the side reactions of non-substituted benzene ring of xiamycin, it is
desired to introduce a substituent before dimerization and to remove the substituent after
dimerization.
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Development of synthetic methodology of dixiamycin with a nitrogen—linked dimeric structure and elucidation of the geometrical and
chemical property

1. HIREERFROBE

XU RAV N B R EBEE S CERLEZERDEA XL TIAVVENERB AR THEDOIZIF XV TIAIUEFDAILN
VILROEZBRRFOUETHERGER IS ELCLRICOEARERISDLETHD, T T BREZHLEVAILNAY =L -TFIL
B EFREF. FHEAVRFEFEEREICETZIHULNV—ILEZANT. DENICEZ—EXREETERTIBIERISEHRETL
1= BRIEBIEL CTRRIEER . B AVEEDU D L, FIEBY VA VEBETRSTFILTUOERZDL BBRELTT RN  EYDY 7RI
FILERWTZEIERISETD. EBRYOIREEZ ROz, TOHKE. BI AU B D LEBIEFIELTT RN VB ETRIG
L=, REEVINETERNELNEZTENHBAL =, DLV — LB EOBBREICEALTIK. BREZFHLTLVANMESIC
X, BIRSERYMINZL, ZEXRDOREBLFEEICEI=DICHL. RERFFLIIIVRRFEEBREICHLZALNY—ILT
X, PRREOINEREEZ I FIIEEFELTLWABIZEEVNRETCIEERNER L. FTIAIUIEHILNAY—ILEED2DDAR
VEVBOSE  1DIZETILFILBEBRELZELTVS—A. 51 0DORVEVBICIEREFZELTOEL, SEDRRE LY. B
HEOBLTWEWRVEVRIZEBIT2RIREEINGIT 5=HI12F., ZELDOFIBREZEAL, ZSLDRICEREERET ST
EREFELWEEZ NS,

2. WREREEBEOWE (FER)

It is necessary to develop an efficient dimerization method at the nitrogen atoms of the carbazoles of xiamycin to synthesize
dixiamycin, the dimer of xiamycin. We investigated the oxidative N-N bond formation reaction of carbazoles with no substituent, t—
butyl groups, bromine, or iodine atoms as substituents. The dimerization was conducted by using silver oxide, potassium
permanganate, or tetrabutylammonium permanganate as an oxidant and acetone, pyridine, or acetonitrile as a solvent. Highest yield of
dimer was obtained when potassium permanganate and acetonitrile were used. The vyield of desired dimer was low and many by-
products were formed in the case of dimerization of non—substituted carbazole. The yield of dimer was moderated in case of bromo—
or iodo—carbazole and high yield was obtained in case of t—butyl-substituted carbazole. One benzene ring of carbazole of xiamycin is
non—substituted, while another benzene ring is substituted by alkyl groups. In order to suppress the side reactions of non—substituted
benzene ring of xiamycin, it is desired to introduce a substituent before dimerization and to remove the substituent after dimerization.
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