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ABSTRACT 

3-Fluoro- (4). 3-epi-3-fluoro- (3). and 3,3-difluoro-3-de(methoxy)sporaricin 

A (5) have been prepared by reaction of diethylaminosulfur trifluoride with the 

corresponding precursors: 1 ,7’.6’-tris(N-benzyloxycarbonyl)~4-N. 5-0-carbonyl-3- 

de(O-methyl)sporaricin B (6). its 3-epi-3-hydroxy isomer (lo), and the 3-0~0 de- 

rivative (9 ). The structures of 3, 4, and 5 were determined by ‘H-, 13C-. and ‘“F- 

n.m.r. spectroscopy. 

INTRODUCTION 

Sporaricins A and B are7*3 aminoglycoside antibiotics isolated from the fer- 

mentation broth of Saccharopolyspora hirsute subsp. kobensis’. They belong to the 

pseudodisaccharide class and their structures” were determrned to be I-amino-h-O- 

(1,6-diamino-2.3.4,6,7-pentadeoxy-P-L-f~,~~~-heptopyranosyl)-l ,2,4-trideoxy-4-gly- 

cylamido-4-N-methyl-3-0-methyl-D-chiro-inositol (sporaricin A, 1) and its de- 

glycyl isomer (sporaricin B, 2). The amino sugar portion of sporaricin is. therefore, 

1 H OCH3 COCH2NH2 

2 H 0CH3 H 

3 F H COCH,NH, 

4 H F COCH2NH2 

5 F F COCH2NH2 

‘Prellmlnary communlcatlon. wc ret I 
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The syntheses started from 1 .7’.6’-tris(N-benzyloxyc;lrhonyl I-l-N.5O-car- 

bonyl-3-de( O-methyl)sporaricin B “’ (6), which was prepared trom %de(O- 

methyl)sporaricin B I”. itself prepared by acid hydrolysis;‘” ~,t spOriiricir1 B (2). AS 

fluorination by dispkement of the 3-0-(methylsulfc~n)il) dcri\:tti\c of 6 with tc- 

trabutylammonium fluoride in acetonitrile was unsuccessful. dim2 tlu0rini~tiOn of 

6 with diethylaminosulfur trifluoridc” ” (IlAST) W:LS undert;iken. Fluorination of 

primary hydroxyl groups in carbohydrates by DAS’f ha?; hwn IrxInd successful”, 

but fluorination of the secondary hydroxyl groups of c;rrboh>dr:rtes has rarely been 

reported. 7~ev\son and \+‘elch” prepared i-duc,~),-3-flur,rt~.-[,-~iuco~c 111 ()(I’ i yield 

bh, fluorination ot 1 .7;ti.f~-dr-O-iso~r~~~~licienc-n-all~)fu~-~~n~!se \\ iti: rccx 141th III- 

\,ercion of configuratron at (‘-3 through the ?-~~-(Jieth~l:~m~nc~dilit~o~~c~suIfu~-) inter-- 

mediate, but attrmptt2cl fluorination of I ,_._ . “i R-~ti-i)-i~c~~~!-o~~\~lid~n~~-i~-giucc~- 

furanosc by the same reagent failed. Somawardhan;l and I3runng1-abcr- ‘I’ crbtained 

1,6-ctide~~x~-3.~~-djfuoro-l~-~~~lilct~~~~ f60’; ) hi :rtratmi~llt ot irictti>l (Y-II- 

glucopyranositfe M ith I.~AS’i 

When 6 was trcutcd with DASI In dichloromethane. the corresponding 3- 

cpi-3-fluoro derivatikc (7) was obtained moderate vlcld. Selective clc;ik- 

age of the cvclic carharn;itc c)t 7 with aqueous barium hyclrc~~~tic C;I\C the I .7’.h’- 
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tris(N-benzyloxycarbonyl)-3-epi-3-fluoro derivative 14, having the methylamino 

group free at C-4. Coupling the N-benzyloxycarbonylglycyl residue to the 

methylamino group by the active ester method gave the 4-N-glycyl derivative (15). 

Debenzyloxycarbonylation of 15 by hydrogenolysis with palladium-on-charcoal 

gave the desired 3-epi-3-fluoro-3de(methoxy)sporaricin A (3). 

In order to prepare the 3-fluoro compound (4) having the same configuration 

as the 3-hydroxyl group of sporaricin. the 3-epi-3-hydroxy derivative (10) of 6 was 

prepared by oxidation of 6 with pyridinium chlorochromate” or with Pfitzner- 

Moffatt reagent, followed by reduction of the resulting 3-0~0 derivative (9) with 

sodium borohydride. Reaction of 10 with DAST as described for 7 gave the 3- 

fluoro derivative 12 in good yield with inversion at C-3. Subsequent reactions as de- 

scribed for 3 gave, via the decarbamate (16) and the glycine-coupled intermediates 

(17)) 3-fluorosporaricin A (4). 

For preparation of 3,3-difluoro-3-de( methoxy)sporaricin A (5), the 3-0~0 de- 

rivative (9) was utilized. DAST is known to give difluoro compounds’2 when 

treated with ketones. Reaction of 9 with DAST readily gave the 3,3-difluoro de- 

rivative (13) in good yield. Compound 13 was then converted into 3.3-difluoro-3- 

de(methoxy)sporaricin A (5) by the conventional sequence of reactions through 

two intermediates (18 and 19). 

Structural elucidations of the synthesized compounds were mainly performed 

by ‘H- and ‘%Z-n.m.r. spectral studies. The first fluoro derivative (7). prepared by 

fluorination of 6, was deblocked by catalytic hydrogenolysis; the resulting deben- 

zyloxycarbonyl-cyclic carbamate (8) showed a clear ‘H-n.m.r. spectral pattern 

lacking benzyloxycarbonyl groups. The large JH_3.F coupling constant (50 HZ) is 

typical for geminal ‘JH.F coupling constants”, and the large JH_Za,p value* (46 Hz), 

*The hydrogen atom at C-2 frans(crsj to H-l is trntattvely termed H-2a(H-k). 



is typical for an “unperturbed” vicinal [runs-diaxial system (‘Irr,V 43.8 Hz). as pro- 

posed by Phillips and Wray’“. This result indicates that F-3 and H-3a arc in ideal 

rruns-diaxial disposition. This result shows that the fluorine atom is introduced at 

C-3 with inversion of configuration. 

Next, the conformation of the aminocyclitol portion of 8 was studied. AS the 

J,_Za value (7 Hz) is small. for the trans-diaxial ‘J’Jr+,kI arrangements (the value is ex- 

pected to be -14 Hz. according to the Abraham equation”‘). a conformation such 
as A (which is between the chair and a half-chair) is improbable. Alternatively. two 

twist conformations (B and C), formed by flipping up C-6 of A but avoiding ec- 

lipsed interaction between the I-amino and the S-oxy groups are also considered. 

However, for R. J,.2il is too large and .7s.h (5 Hz) too small (B is expected to give 

J, ,2a -0 and J5.(r - IO Hz); also for C. both J, 92a and J5,,, are too small (C is expected 

to give 12-14 Hz in both cases). From the foregoing experimental results. the con- 

formation of the aminocyclitol portion is considered to be a time-averaged confor- 

mation between A and B (not between B and C, or A and CY) in approximately 

equal proportion. This means that the C-5-O bond is situated in a more-perpen- 

A B C 

dicular orientation than that of the C-4--N bond against the averaged cyclohexane 

plane. The large coupling constant’” ” _I,..,, J (27 Hz). which indicates the rr’(I~I.s- 

diaxial relationship between F-3 and H-4. also supports the fitrepoing conclusion. 

Thcsc results also preclude any conformation having tluorinc equatorial through 

flipping down of C-J in A. 4-R;.~-O-C’arb~)rlyi-~-cpi-3_rieiO-tncth~l)sporaricir~ B 

(11). prcparcd as a rcfcrcncc zt~mpound.. also showed similar I,,_,, values uith 

those of H. 

The structural assignments of the final products (3, 4, and 5) were made as 

follows. The ‘H-n.m.r. spectrum of the 3-epi-3-fluoro compound (,3). recorded in 

an acidic medium to prevent cleavage of the base-labile glvcvl residue. showed an . 
unsatisfactory pattern, giving no clear coupling constants to fluorine. However. the 

“‘F-n.m.r. spectrum showed resonances for fluorine at C-3 as it set of triplets (--.50 

Hz for J:I1,F and J.T.r-. -37 Hz for J,,.r:, and 5.5 Hz for J Jc.,.). The three large COU- 

piing-constants indicate that the conformation of the aminocychtol portion of 3 is 

a real chair. despite the expected 1,3-diaxial repulsion between fluorine at C-3 and 

the hydroxyl group at C-5. This result suggests hydrogen bonding between the 

fluorine and the hydroxyl group to diminish the repulsion. us shown. The ‘i-t-n.m.r. 

spectrum of another final product. 3-tluoro-3-de(methoxy)sporaricin A (14) showed 

the following coupling constants involving iluorine: J:!:,,F 12. ,/-,,..t. ---5. :tnd J,.,: .‘;O 
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Hz. This result clearly shows that the ff~orin~ is introduced ~quatariaIJy at C-3. 
These J, .p values, as well as the J,,, values, indicate that the aminocyclitol portion 
of 4 has a chair nonformation. Another final product. 3,3-difkoro-3- 
de(methoxy)sporaricin A (5) was also concluded to have a chair nonformation in its 
aminocyclitol portion. The large JI,F-3d coupling constant (28 Hz). although 

TABLE 1 

13C CHEMICAL s~w-rs (p.p m )" AND PR~~-OMXXOUPLED CWJPLM-CONSTANT (JF.c Iv Hz1 FOR SOiU- 

I IONS (pD -2) OF 3,4, AND 5 IN D,O 
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slightly smaller than that of 3 on account of the presence of another strongly nega- 

tive fluorine atom at C-3. indicates that H-4 and one of the tluorine atoms are ~runs- 

diaxially disposed. 

The “C-n.m.r. spectra of 3,4, and 5 arc shown in Table I. The fact that com- 

pound 5 has two fluorine atoms at C-3 is evident from the proton-decoupled rcso- 

nances of “C-3. which appeared at low field (121 p.p.m.) as double doublets hav- 

ing large spacings” (‘Jr:.c 247.5 and 250 Hz); the corresponding C-3 Ggnals of the 

two monofluoro compounds (3, 4) appeared at a higher held (near 90 p.p.m.) as 

doublets of a smaller spacing (177 Hz). The orientations of tluorinc at C-3 of these 

compounds are distinctively differentiated by the presence or the absence of long- 

range coupling”‘.‘” for .‘JV.(;. Compounds 4 and 5 both have fairly large coupling- 

constants ‘JF.c.. , (- 12 Hz) and ‘J,:.c,__5 (--k-i Hz). consistent with the assumption 

that both compounds bear fragments having antiplanar F(cquatorial)-C’- I and 

F(equatorial)-C-5; compound 3 has no such fragment. Another pc>int of note is 

that zJF.c~._L’ (22-25 Hz) is always larger than I?J1:.(. 1 (- 17 Hz) in the three com- 

pounds. 

Antibacterial activities’ of the fluorinated compounds 3, 4, and 5 were 2.76. 

2.11, and 5.13 &mL, as expressed by the geometrical mean of the minimal inhibi- 

tory concentration in the strains tested, the former two being comparable with that 

(2.57 &mL) of sporaricin A. It should be noted that acute toxicity of each of the 

three compounds was, as was hoped, lower’ than that of sporaricin A. 

EXPERIMENTAL 

General. - Specific rotations were measured with a Perkin-Elmer Model 

241 polarimeter. Infrared spectra were recorded. for potassium bromide pellets. 

with a JASC’O A-202 grating spectrophotometer. ‘H-N.m.r. spectra were recorded 

at 2.50 MHz in the Fourier-transform mode with a Brukcr WM 350 spcctromctcr 

and the shift values were calculated from an internal reference (in both CDCI:$ and 

D#) of tetramethylsilane. “C-N m r spectra were rccordcd in the Fourier-trans- . . . . 

form mode with a Rruker WM 250 spectrometer operating at h2.Y Mllz. ‘I‘hc shift- 

values (6) of “IF-n.m.r. spectra were calculated uptield from an external signal of 

CFCIJ. Thin-layer chromatography (t.1.c.) was performed on prccoatcd Kicselgcl 

60. Merck. For column separation of the products. silica gel (Wakogel C-200) was 

used. 

l,2’,6’-Tris(N-benzyloxycarbonyl)-~-N,5-0-carbonyl-_~-e~~i-_~~~~~~~r~~-_~-~~- 
(merhoxy)sporaricin B (7). -- To a cold ( -15’) solution of 6 (ref. IO, 4% mg) in 

dry dichloromethane (5 mL.), was added dropwise diethylaminosulfur tritluoride 

(0.5 mL) dissolved in dry dichloromethane (2 mL). and the solution was kept for 

IS min at - 15” and then for 30 min at room temperature. Water (0.1 mL) was 

added followed after 30 min by dichloromethane (50 mL), and the solution was 

then washed with aqueous sodium hydrogencarbonate (saturated). dried (anhy- 

drous sodium sulfate), and evaporated. The resulting syrup was chromatographed 
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on a column of silica gel with 2:3 benzene-ethyl acetate as the developer, and frac- 
tions containing the main product (7, t.1.c. RF 0.3, with 1: 1 benzene-ethyl acetate; 
compound 6: Rfz 0.15) were collected and evaporated to give an amorphous pow- 
der, yield 294 mg (59%); (a];0 +34” (c 1, chloroform); r&$1755 (cyclic carba- 
mate), 1710 cm-- , ‘* ‘H-n.m.r. (CDCI,): 6 1.06 (d, 3 H, CCH,) and 2.84 (s, 3 H, 

NCHT). 
Anal. Calc, for ~~~H~jFN~~~*: C, 62.56; H, 6.06; N, 7.48; F 2.54. Found: C, 

62.58; H, 6.02; N, 7.65; F, 2.29. 
4-N ,5-0-Carbonyl-3-epi-3-~roro-3-de(methoxy)sporaricin R (8). - A solu- 

tion of 7 (72 mg) in acetic acid (4 mL) was hydrogenated in the presence of pal- 
ladium black as described’” to give a solid, yield 32 mg (76% as the sesquicarbo- 
nate); [cY]~ +53” (c 1, water); v,“,“: 1735 cm-‘; ‘L-I-n.m.r. (20% ND, in D,O): S 
1.02 (d, 3 H, J 7 Hz, CCH& 1.4 (dq, 1 H, J3,a,4,a = .J4.a,4’c = J4raS5 -12, JJf,,jr, 
-4 Hz, H-4’a), 1.X-1.86 (m, -3.5 H, H-3’a,3’e,4’e and the upper-field part of H- 
2a), 1.98 (ddd. -0.5 H, the downfield part of H-2a), 2.36 (ddt, 1 H, H-2e). 2.75- 
2.85 (m, 2 H, H-2’,@). 2.92 (s, 3 H, NCH,), 3.42 (dt, f H, H-l), 3.52 (m, 1 H, H- 
5’). 4.08 (dd, 0.5 H, the upper-field part of H-4), 4.164.22 (1.5 H, H-6 and the 
downfield part of H-4), 4.88 (dd, 1 H, H-5). 5.01 (d, 1 H, J,,,?t 3 Hz, H-l’), 5.10 
and 5.30 (each short-range m, I H total, H-3); Jl.lc 6, J,.2a 7, JZa,7e 16, J7c,3 3.5, 

Jla,33.5, .J2c,F 16, .LF46,.kF50, J3,43,J4,F27, J4.~7.5, Js,h5, and Jl,h3.5Hz. 
Anal. Calc, for CISHZ7FN,04 . 1.5 H,COs: C, 45.10; H, 6.88; N, 12.75; F, 

4.32. Found: C, 45.28; H, 6.82; N, 12.60; F, 4.39. 
1,2’,6’-Tris(N-benzyloxycrho~zyl)-4-N.5-0-carbony1-3-defmethoxy)-3-oxo- 

spornricin R (9). - To a solution of 6 (300 mg) in dichloromethane (30 mt), 
p~ridinium chlorochromate I7 (600 mg) was added, and the mixture was boiled 
under reflux under nitrogen for 3 h. Addition of benzene (60 mL) followed by fil- 
tration, and evaporation of the filtrate gave a residue, which was purified by silica 
gel column-chromatography with 2: 1 benzene-ethyl acetate to give 9 as a solid. 
yield 268 mg (90%): [(~]r$o +57” (c 1, chloroform): ~5: 1760, 1715 cm-‘; ‘H- 
n.m.r. (CDCl,):ti 1.05(d,3H,CCHs)and2.68(s,3H,NCHJ). 

AnaE. Calc. for C3’3H44NJ0,1: C. 62.89; H, 5.95; N, 7.52. Found: C, 62.64; 
H, 5.97; N, 7.32. 

1,2’,6”-Tris~-benzyloxycarbonyl)-~-N,5-O-carbonyI-3-e~i-3-~e~O-me~~~i)- 
sporaricin B (10). - A mixture of 6 (1.00 g), dimethyl sulfoxide (3 mL, dried over 
calcium hydride), pyridine (0.6 mL, dried over calcium hydride), trifluoroacetic 

acid (0.3 mL), N,N-dicyclohexylcarbodiimide (1.20 g), and dry benzene (30 mL) 
was stirred overnight at room temperature. After addition of benzene (90 mL), the 
organic solution was washed with water, dried, and evaporated to give crude 9 as 
a solid (1.05 g). T.1.c. with 2: 1 benzene-ethyl acetate showed a single spot having 
RF 0.5 (compare 6: RF 0.13). To a solution of the solid in methanol (40 mL), 
sodium borohydride (400 mg) was added. The solution was kept for 2 h at room 
temperature, made neutral with dilute hydrochloric acid, and evaporated to a re- 
sidue that was extracted with chloroform. T.1.c. of the extract with 10: 1 benzene- 



ethanol showed two spots having R,: 0.34 (10: major) and 0.36 (6. minor). The 

mixture was separated by double column-chromatography on silica gel with 15: I 

and then 10: 1 benzene-ethanol as developers to give pure 10. yield 732 mg (73% ) 
and recovered 6, (IX9 mg. 19% ). Compound IO had [EY]~;’ +-2W ((. I. chloroform); 

‘H-n.m.r. (CDCI,): 6 1 .OO (d. 3 H. CCII,) and 2.76 (s. 3 H. NCH,). 

And. Calc. for C~,,HJhNJOI , : C, 02.72: H. 6.21: N. 7.50, Found: C. h2.50; 

H. 6.30: N. 7.27. 

I-N.:i-O-Cu~ho~~l-.~-t~~~i-.3-~~(O-meth~l~.~~~~rc~ricin H (I 11. -.. (‘ompound 10 

was treated as described for 8 to give 11 as a solid. yield 83%; [ti]i’:’ +5X” (c. I. 

water): ~&tk’ 1735 cm ‘: ‘H-n.m.r. (20% ND3 in D,(I): 6 I.02 (d. 3 Ii. CCH3j. 

1.38 (dq. 1 H. H-J’,). I.%-I.85 (4 H. H-2a.3’a.3’e.3’e). 3.16 iddd, I H. H-2~). 

2.7-2.9 (m. 2 H. H-3’.6’) . 3.89 (s. .? k-1. NCH.3). 3.-l--3.75 (m. 2 IH. H-1.5’). 1.00 

(dd, I H, H-4), 4.1X-4.3 (m . 1 H, H-3.6). 4.X2 (dd. 1 H. H-5), and .;,.OO (d. 1 H. 

.I,,,:, 3.5 Hz, H-l’);J,.,, h.5..!zi,,2c 15..1;,.~4.J3.~3.5.JJ.~ X.5, and./,.,,6 Hz. 

And. Calc. for C,,H,,N_& . I.5 H2co,1: C. -+5.30: 11. 7.14; N. 12.81. 

Found: C. 45.37; H. 6.08; N. 13.03. 

1,2’.h’- Tris~-h~~tlz~ltr.~~~orb~)y~~l) -4-N.5-0-c~lrbnn~l-_~-~l~~(~r~~-_~-(~~~t~n~~t~~- 

oxy~spruricin R (12). ---. Compound 10 was treated with di~thylaminosulfur 

trifluoride (0.5 mL,) as described for 7 to give 12 as a solid, yield .Ul mg (hX%); 

[Ly];;’ +40” (c 1. chloroform); IJ,~~:.~ 1760, 1710 cm I: ‘H-n.m.r. (CI’KI-,): (5 I.05 

(d. 3 H. CCI_I) and 2.87 (s. 3 I-i. NCH.J). 

And. Calc. for C7,,II.,5FN,0,,,: C. 62.56; H. 6.06; I%. 7.48: F. 2.54. Found: C. 

62.4’): H. 6.33; N. 7.54; F. 2.53. 

I ,2’.6’- Tris(N -hen=vlr).~!~~r~rho~~~!) -~-N.S-O-c.crrbonvi-.~..i-difllrorr,-.~-dt?(m~- 
tho.r~)syoraricin B (13). - ‘To II cold (- IS’) solution of 9 (50.1 mg) in dry 

diohloromcthane (9 ml..). was added diethylaminosulfLIr frifluoride (0.3 mL). and 

the solution was kept for 3 h at room temperature. Succcssi\,r: processing ;is tle- 

scribed for 7 gave a syrup that showed (t.1.c.. I : I benzene-elhyl acctatc) a majot 

spot having RI. 0.65 (compare 9: RF: !).S). Puritication of the syrup by column 

chromatography on silica gel with 3: 1 hcnzcnc-ethyl acetate pave 13 as a solid. 

yield 372 mg (72”r); [M],;’ .+YY (c 1, chloroform): L.,:~!: 1760. 1710 cm ‘; ‘H- 

n.m.r. (CDCI.3): 6 1.03 (cl. 3 H, CCH,) and 2.80 (s. 3 H. NC’Hl). 

Anal. Calc. for <~.~,,H14F2N.;0,,,: C. hl.09; H. 5.78: Xv. 7.31; F. 3.96. Found: 

C, 61.27; H.h.05; N. 7.1 I: F.4.M. 

I.L’,6’-Tri.~iN-h~t~~~~l~~.~~~~~~rb~~~t~~)-~-~-~N-~~t~r~~~io.~~~~~~~r~~~~~~~~l~~~~~~l)-~~-t~~~i- 

3-Jiuoro-.3-deIwzcJthc~x~I.s~~-,orc~ric.irr f? (IS). ---- To a solution of 7 (2X0 mg) in 1 ,4- 

dioxane (11 mL) was ;Iclded O.?.SM aqueous barium hydrosidc solution (I3 ml,). 

and the mixture was hcatcd for 1.5 h at 80”. T.1.c. (7: 1 bcnzcnc-ethanol) showed 

a major spot (R,. 0.3, ninhytlrin-negative) and three minor spots ]R,, 0.4 (7); 0.3 

(trace) and 0. I3 (each ninhydrin-positive)]. After introduction of carbon dioxide. 

followed by centrifugation. the supernatant solution and washings of the precipi- 

tate with 1 .l-dioxanc were combined and evaporated. The rcsiduc was extracted 

with chloroform. the estract washed with water, dried (sodium sulfate). and cvapo- 
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rated to give a solid (272 mg) including 14. To a solution of the solid in oxolane 

(7 mL), were added the N-hydroxysuccinimide ester (280 mg) of N-benzyloxycar- 

bonylglycine and triethylamine (0.7 mL), and the mixture was heated for 2 days at 

37”. Evaporation gave a residue that was extracted with chloroform, and the solu- 

tion was washed with M aqueous ammonia. The crude product-mixture obtained 

was chromatographed on a column of silica gel with 2: 1 benzeneethyl acetate to 

give crude 15 (169 mg) and recovered 7 (84 mg, 27%). Further purification of 15 

by preparative t.1.c. with 1: 1 benzene-ethyl acetate gave 15 as a pure solid, yield 

148 mg (43%); [a];’ +32” (c 1, chloroform); v,“,“,’ 1710 cm-‘; ‘H-n.m.r. (CDC13): 

6 1.05 (d, 3 H, CCH3), and 3.12 (s, 3 H, NCH3). 

Anal. Calc. for C4XH5hFNs012: C, 63.08; H, 6.18; N, 7.66; F, 2.08. Found: C, 

63.18; H, 6.32; N, 7.70; F, 2.05. 

1,17’,6’-Tris(N-benzyloxycarbon~l)-4-N-(N-benzplcyl)-3-~u- 

oro-3_de(methoxy)sporaricin B (17). - Compound 12 (242 mg) was treated with 

barium hydroxide as described for 15; the crude 16 was then glycinated to give, 

after column and thin-layer chromatographic purification, pure. solid 17, yield 134 

mg (45%). [a]:’ +38” (c 1. chloroform); vlfI_:; 1710 cm-‘; ‘H-n.m.r. (CDCI,): 

6 I .02 (d, 3 H, CCH3) and 2.99 (s 3 H, NCH,). 

Anal. Calc. for CJXHshFNSOj2: C, 63.08; H, 6.18; N, 7.66; F, 2.08. Found: C, 

62.95; H, 6.37; N, 7.54; F. 2.30. 

1,2’,6’-Tri.~(N-bentyloxycarbonyl)-4-N-(N-ben~yloxycarbonyl~lycyl)-3,3-di- 
fEuoro-3-de(methoxy)sporaricin B (19). - Compound 13 (320 mg) was treated as 

described for 15 to give solids of 19, 103 mg (26%) and 18. 102 mg (33%). Com- 

pound 19: [a]::’ +28” (c 1, chloroform); ‘H-n.m.r. (CDCI,): 6 1.01 (d, 3 H, 

CCH3) and 3.07 (s, 3 H, NCH3). 

Anal. Calc. for C3sH5sF2NS012: C, 61.86; H, 5.95; N, 7.51; F, 4.08. Found: 

C, 61.79; H, 5.57; N. 7.24; F, 4.48. 

Compound 18 had [cr]:(’ +29” (c 1, chloroform): ‘H-n.m.r. (CDCI,): 6 1.04 

(d, 3 H, CCHY) and 2.38 (s, 3 H, NCH3). 

Anal. Calc. for C3XH16F2NJOY: C, 61.61; H. 6.26; N, 7.56; F, 5.13. Found: C, 

61.82; H, 6.01; N, 7.29; F, 4.87. 

3-Epi-3-fluoro-3-de(methoxy)sporaricin A (3). - A solution of 15 (70 mg) in 

methanolic 0.2~ hydrogen chloride (4 mL) was hydrogenated with 10% palladium- 

on-charcoal under one atmosphere pressure of hydrogen. Crude product obtained 

by conventional processing was purified by a column of CM-Sephadex C-25 

(NH: form, 5 mL) with aqueous ammonia (0.1+0.3~). Ninhydrin-positive frac- 

tions were freeze-dried, and the powder obtained was made neutral with 

methanolic 0.2M hydrochloric acid. The solution was again freeze-dried to give the 

hydrochloride of 3 as a solid. yield 36 mg (90%); [n];;’ +61” (c 1, methanol); 

m/z 378 [(M + H)+]; ‘H-n.m.r. (DzO, pD -2): 6 1.37 (d, 3 H, CCH,), 1.65 (m. 

1 H. H-4’a). 2-2.2 (m, 3 H. H-3’e,3’a,4’e), -2.4 (m, 1 H, H-2a). 2.5 (narrow m, 

1 H, H-2e), 3.29 (s with very slight splitting. 3 H. NCH3), 3.44 (quintet. 1 H, H-6’), 

3.64 (m. 1 H, H-2’). 3.89 (m. 1 H. H-5’), 4.074.17 [apparently br s, 3 H, H-l and 
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Gly(COCII,)]. 4.34 (narrow m, H-6). -4.52 (I .5 H. H-5 and a par1 of H--l), -4.7 

(-0.5 H. a part of H-4). 5.20 and 5.41) (each br s. 1 H total. JI.,. 50 H7. H-3). and 

5.53 (d, 1 H. J,,.l, 3 Hz, H-l ‘). On irradiation of H-l. each of the signal patterns 

of H-23 and -2b was simplified. “‘F-n.m.r. data (D1O. pD --2): f 1 11.6 (dt. 

J3,,. = &,,:. -50. .I,,,: 37 Hz. FT-3). 

.?-Fluoro-3-de(meth~).~~?.~p~~raricin A (4). -.. Compound 17( 70 mgj was 

treated as described for 3 to give the hydrochloride of 4 as a solid, 361 mg (.YO%); 

[a]:,” +Yo” (r 1. methanol); miz 378 ((M + H)+]; !H-n.m.r. (D-0. pD -2): 

?J 1.35 (d. 3 H, J 7 Hz. CCH?), I.64 (m. 1 Il. H-4’a). 2.03--2.1X (3 H. H- 

3’eJ’a.4’e), 2.30 (quintet with -12 Ffz spacings, 1 H, H-2a). 2.60 (sextet with -5 

Hz spacings. 1 H. H-2e)> 3.14, (s. 3 H. NCH,), 3.43 (quintet, I H. .I 7 H7, H-6’). 

3.66 (m. I H, H-2’). 3.89 (m. 1 H. H-S’). 3.06 (m. 1 H. H-l). 4.12 (AR q. the 

center half being most intense, 2 ff. d 16.5 Hz, COCU,). 4.21 (br il. I H, H-6). 

3.52 (m. I H, H-S). 4.6 (1 H, H-4), 5.22 and 5.42 (each dt. 1 H in total, H-3), and 

5.52 (d, 1 H, JI’.L1. 3 Hz. H-l’); .I,.,, -5.J,,>,, = .Lcq2;, = JzG,+ --I’. ./?L..t -5. JzC,., 
5. JL1;,.3 10.5. J.3.,: 50. J3.1 10..5. 31.5 2, J5.(, 4 2 and J,.,, 3 Hz. “‘F-n.m.r. (f&O. pD 

c-2): 6 II I .3 (lx dr. Jx,).. 40.6 Hz. F-3j. 
.3,.~-I)iJi~roro-.?-cir(rrir~tii1~.r~)s~~orurit~irr A (5). - Compound 19 (5 I mg) was 

treated as described for 3 to give the hydrochloride of 5 as II solid. kicld 17 mg 

(37% ); [~]i;l’ +50:: ((. I. methanol): mi- _ 396 [(VI -i H)’ 1: ‘H-n.m.r.’ (DJ). pl) 

--2): 3 1.37 (d, 3 If. (.‘CH~). 1.6-i (m. 1 i-1. H-A’a), 2.(13.-1.Z:i i-7 I-f. I-f-;‘~‘.iii’.J’c). 

-2.62 (apparent 4. 1 If. 11-3). 3.67--2.X3 (m. I tf. H-2;) ). 3.7_(jS :tntl .?.302 (cnch 

s. 3 Ff in total. NCH1). 3.1-1 (quintet. I Ff. H-h’), 3.63 (m. I H. H-2’). 3.t;X (m. 1 
Ff. IL5’j. 4.0Y (m. I f-1. H-1 1. 4. I7 (5. 2 H. COCII,). 4.32 (br 5. I t-i. tf-h). 4.62 

(m. I Ii, H-5). -1.Y1 and 5.055 (each 1. I H total H-4). nnd 5.52 (ct.. I if. I-f-1’): 

J.J,.$ = J-i.,. sc -,3. .1.$.,. l;l 78. .I, .,, = ,I,(, d 3 lfz. 
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