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REVISIONOFTHBAsSIGNBENTOFRELATIVe Sm gTRY IN SISIROSAMINR: 

SYNTRRSIS OF MRTRYL #-TO!XL a-D-SIBIROSAIDR 

Kstblya A. Perker* end Robert E. Bebine 
Depertrent of Chemistry, BrotJn University, Providence, Rhode Ial& 02912 

Abstrect: A synthesis of the N-toluenesulfonsmide of aaethyl Psibirossmlnopyrenoside hss re- 
sultd in l reessigament of the rektive stereochmistry of sibirosunine, s rue sugsr found ss 
its glycoside in sibiromycfn. 

Of the beasodkzepiaone eatitumor satibiotics,' sibiroaycfn undergoes the most rapid reection 

with ENA end forms th most stible edduct. The relatively complex glycosidc structure &we8 

l ssigaed to sibiramycin by Mesentsev et l l. in 1974.3 This essigament US mede lergely on the 

bssis of spectroscopic end degrsdetion studies on the methyl glycoside duived from ecidic meths- 

nolysis of the entibiotic (believed to be the B-glycoside 2J).4 Siuce that 8ssignment, three 

groups heve reported the prepsration of duivstives of the a-ethyl glycoside of sibirossmiae 

(i.e. derivstives of &).5 nppuently none of the synthetic products wms campsred with material 

derived from the netural product. Our own work6 on the synthesis of sibiromycin has progressed to 

the synthesis of sibirossmineend nowlesdsus to reessigntbe structureof sibirossminess3 

(or its aamntiomer),* epimeric at C-3 with the previously l ssigaed structure. 

2 (or its enantiomer) 

* Dste obtsind so fsr do not l now us to confirm or dispute the sssignmmt of aetursl sibiro- 

ssmfae es e D-sug8r. 
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Our 

8ilnedat 

iuitial efforts on the synthesis of l ibfrosamfne, lihe those of other werkers,5 wete 

darivativea of structure ZQ. Our strategy xeecmbled that of Dyvng 
58 

inthatthe key 
7 

step uti.l.tid the 0e04-cetalyzed oxyamkration' of e 3-C methyl hax-3-mopyrauoaide bee12 + &&). 

Our ayatheeia of meteriel to wbhich we GUI confidently aaaign atrueture_1L is show in Scheme 1. 
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8 
readily prepared epoxide k was converted to the alcohol5 by treatment with a large ex- 

equivalenta) of dlmethylmagneaiumg in refluxing ether, TRP (1:l) for 48 hr. 
10 

Deoxy- 

et C-6 was reedily accomplished by the Rauesaian-Hullar reaction (NM, rsfluxing 
11 

cc14** to gfve& 88%) followed by hydroganolyaie of the bromo avbatituant (Ii*, Ra-Ni, Et3N)" 

to give 1 (97%). Protection of the C-2 hydroxyl (t_-Bu14e2SiC1, imidaeole, DMP) followed by re- 

moval of the benzoyl group from the C-4 hydrcacyl (cet. NaOMe, MeOH) afforded 2 (85X, two steps). 

Regiospecific dehydration of2 to s was accomplished in three steps: mesylation of the 

C-4 hydroxyl (to give z), displacement with phenyl aelenfde (to give -I_1L), and D oxidativs 

elimination (NaI04). The yield of 13 from 2 was 50X. - 

The hey oxyamination reaction gave 70% 
12 of sulfonamide 2 and 20% of dials (separated by 

f laah 
13 

chromatography acetone, 2O:l). &Methylatiou of amide 

J& CCH31, LBuOK, 89%)" 

on ailire gel, l luent M2C12: 

follwed by deeilylation of 16 gave l7, the H-toayl derivstive of the 
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a-methyl glycoside of the target sugar. Equilibration of thio mnterL1 (9% EC1 in methanol) 

affordad a mixture of a- and & emmass (1.4:1); no attempt wag made to l eparate the components 

of this mixture which exhibited a l iugle apot on tic (silica). Rather, the nmr spectrum (Ii’, 

250 MHz) of the mixture wee compared with that of the E-tory1 nethyl glycoaide obtained from 

degradation4 of eibiroayciu (92 HCl, reflux; TaCl, l q NaOH). This coaparimm (Table I, columne 

1 and 2) clearly indicated that the N-toayl glycoaide derived from aibiromycin was neither the 

a-anomer 11 (a derivative of &) nor the g-anoaer 2 (a duivative of m; therefore, the methyl 

glycoaide which was obtaiaad from the aatural product can be aeithu &nor a. 

Inspection of the avideuce umad for the original structure l ssigaxaet led us to believe 

that the moat llhely source of uror wee in the designation of etereocbiatry at C-3. We thue- 

fore directed our effort8 toward the ayutheaia of the C-3 & glycoeide 22. 

The a-methyl glycoaide 22 was obteinad froa cur previouely preperad intennedkte~ in 

three steps. Deailylatiou to give 19 (lk,N+F-. 9U) followed by trutment with g-chloro- 

peroxybenaoic acid gave a mixture of epoxy alcohola . The componenta ware separated by flash 

chromatography and structure 20 was l eaigned to the major isoaer (obtained in 75% yield from 2) 

Scheme 2 
OCH, 

22 - 

Treatment of epoxide 20 with the dium l alt of g*ethyl tolueneaulfonamide kr DMF gave 

the target glycoddea. Tbiameterielhad ix and N (El, 250 MEa) spectra which ware identi- 

cal to thoae of the single glycoaide which had been obtained from the degradation of sibiro- 

mycin (Table I). An l ttampt to equilibrate the l namuic methoxyl (9% HCl, MaOH) reoultad in 

Table 1. +I Ngg Signals for Nonexchangeable Hydrogen8 of 17, 17+=, and 2. 
(Chaaical shift (a), mllltipliCity, COUpliq CO~ltAlltS~~~r; imwatiOd 

g (synthetic) 

1.06 d,J-6.3 Hz,3H 0.86 d,J=6.0 Ha; 1.06 d,J-6.3 Hz 0.55 d.J-5.8 Iia,3H 
1.20 d.J-0.8 Hr,3H 1.20 a; 1.41 I 1.38 a,3H 
2.41 8,3X 2.41 a 2.44 8,3H 
2.91 a,3H 2.89 a; 2.91 a 2.89 8,3H 
3.43 8,3H 3.43 a; 3.52 8 3.34 a.311 
3.47 br a,lR 3.36 br a; 3.47 br a 3.55 br 6,111 
3.92 d,J-10.2 Hr,lH 3.78 d,J=ll.O Hz; 3.92 d,J=10.4 3.67 d,J-9.6 Hr,lH 
4.08 dq,J-10.2, 6.3 82,111 3.95 (approx) m, 4.08 m 3.78 dq.J=9.6, 5.8 Hz,lH 
4.68 d,J=1.1 Ha, 1H 4.68 d,J-1.1 Hz; 4.00 d.J=1.1 Ha 4.68 d,J=1.4 Hz.18 
7.30 d,J-8.1 Bz,ZH 7.30 d,J-8.1 Ha 7.33 d,J=7.9 He,2H 
7.72 d,J-8.1 Hx,2B 7.72 d.J-8.1 Hz 7.74 6.5-7.9 Bt,2H 

17+18 (mynthetic) -- 22 (synthetic end 
Xom natural product)* 

14 

*Coupling constants were determined on the synthetic material. 
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recovery of only the 

the cis relationship - 

startiag anosmr. Au NOE experiment on this synthetic material confirmed 

of the C-3 methyl and R-2 and E-5. 

1) 9% ac1lMeOB _ 
Sibirmycin - 22 (or its euantiomer) 

2) TsCl, NaOR 

Additional work ou the structure l ud synthesis of sibiromycin is in progress. 
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