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ABSTRACT 

3’,4’,5,6-Tetradeoxyneamme (7) was synthesized from neamme by the reaction 

sequence N-acetylatton, 0-mesylatton, treatment with sodmm iodide-zmc dust, 
hydrogenation, and base hydrolysis Alternatively, 7 was obtained by treatment of 
tetra-(IV-methoxycarbonyl)neamme with sulphuryl chloride, followed by hydrogena- 
tion m the presence of palladmm-on-charcoal and trrethylamme, and remova of the 
IV-protecting groups 5,6-Drdeoxyneamme (11) was synthestzed from known 5,6-0- 
cyclohexyhdene-tetra-[IV-methoxycarbonyl)neamme by the reactlon sequence 3’,4’-O- 
acetylatron, removal of the S,6-0-cyclohexyhdene group, 5,6-dr-0-mesylatlon, 
treatment wrth sodmm n&de--zmc dust, hydrogenation, and base hydrolyses An 
alternatrve route mvolved treatment of 3’,4’-dl-O-acetyl-tetra-(N-methoxycarbonyl)- 
neamme (8) with sulphuryl chfonde, hydrogenatron of the product, and removal of 
the protecting groups to give 11 

INTRODUCTION 

Neamme, a component of the Neomycin complex of antrblottcs, mhibus the 
growth of many Gram-negative and Gram-posmve bactena As 3’,4’-dtdeoxyneamme 
has improved antrbactenal actrvtty, especrally against those resistant organisms 
that mactrvate neamme by transphosphorylatton to HO-3’, we have mvestlgated the 
role of the other hydroxyl functrons m relation to anttbactenal actlvrty, and we 
now report the preparation of 3’,4’,5,6-tetradeoxyneamme and 5,6-dtdeoxyneamme 
30th compounds possess brologrcal act:vrty similar to that of neamme 

RESULTS AND DISCUSSION 

Preparatron of 3’,4’,5,6-tetradeoxyneamme (7) was achteved vza two routes 
Tetra-(IV-methoxycarbonyl)neammel (2) was transformed mto the tetramesylate 4, 
which was then heated with sodmm rodlde-zinc dust in N,N-dtmethylformamrde 
(Tipson-Cohen condrhor&) to yield the dtene 12 Smnlarly, tetra-(hr-benzyloxy- 
earbonyl)neamme (3) was transformed mto the tetramesylate 5 and thence mto the 
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dlene 13 Hydrogenation of 12 ylelded 6, which was hydrolysed ullth barium hydroxide 
to @ve tetradeoxyneamme (7) The same product 7 was prepared, omlttmg one step, 
by hydrogenation and hydrogenolysls of 13 

NHR 
R 

NHR 

1 R = H d = d= OH, Nearrune 7 R = d = tic H 

2R= COOMe R’s $=OH 8 R = COOMe,R’=09c,$=OH 

3 R = Cbz R’ = R2= OH 9 R = COOMe,R’= OAc R’=OMS 

4 R = COOMe, R’ = R2 = OMs 10R = CWMe I?‘= OAC R7= H 

5 R = CbZ, R’ = R2= OMs llR= R2=H R’=OH 

6~ = COOMe.R’= R2= H 

CH~NHR NHR 

NHR 

12 R = COOMe 

13 R = Cbz 

Cbz = C6H5CH20C0 

In an alternative route, 2 was treated \mth sulphuryl chlonde 3, and the resultmg 
tetrachloro denvative was hydrogenated m the presence of palladmm-on-charcoal 
and tnethylamme, followed by hydrolysis with banum hydroxide to @ve tetra- 
deoxyneamme (7) 

For the synthesis of 5,Gdldeoxyneamme (IQ, the known’ 5,6-O-cyclohexyhdene 
denvatlve 14, putied by crystalhzatlon and not by column chromatography as 
pubhshed ‘, was treated with acetlc anhydnde-pyndme, followed by careful acid 
hydrolysis of the O-cyclohexyhdene group from the product to gve the dlol 8 The 
dlmesylate 9 of 8 was treated at 100” with sodmm lodlde-zmc dust in N,iV-dlmethyl- 
formamlde to give the unsaturated denvatlve 16 Hydrogenation of 16, followed by 
alkaline hydrolysis of the protectmg groups, gave 11 When 16 was hydrolysed with 
banum hydroxide, 5,6-dldeoxyneamme-5-ene (17) was obtamed Replacement of the 
hydroxyl groups of 3’,4’-dl-O-acetyl-tetra-(N-methoxycarbonyl)nearnme (8) by 
chlorine, usmg sulphuryl chloride, followed by catalytic hydrogenation of the product 
m the presence of triethylamme, gave 3’,4’-d1-O-acetyl-5,6-d1deoxy-tetra-(iV-methoxy- 
carbonyl)neamme (IO), which was readily converted into 11 

14 R = COOMe R’ = OH 16 R = COOMe R’= OAc 

15 R = COOMe R’ = OAc 17 R = H.R’=OH 



DEOX- 381 

E?CPERIMENTAL 

General methods - Meltmg pomts are uncorrected Solutions were dned with 
anhydrous sodmm sulphate and concentrated under dlmimshed pressure ~40” 
Identicatlon of products was based on mixture m p , comparison of I r and p m r 
spectra, and chromatographc mob&les T I c was performed on slhca gel HFzs4 
vvlth detection by nmhydrm, by charring wth sulphunc acid, or by exposure to u v 
l&t of 254 nm [crlD values were measured with a Bellmgham and Stanley polanmeter, 
and 1 r. spectra v&h a Perbn-Elmer 621 spectrophotometer P m r spectra (90 MHz) 
were recorded (internal Me.&) with a Perkm-Elmer R-32 spectrometer 

3’,4’,5,6-Tetra-O-methanesulphonyl-tetra-(N-methoxycarbonyl)neamme (4) - 
A solutron of tetra-(N-methoxycarbonyl)neammel (2, 5 g, 9 mmol) m dry pyndme 
(50 ml) was treated w1t.h methanesulphonyl chlonde (4 ml) at 30” overnight, and then 
at 45” for 3 h The murture was poured mto cold, saturated, aqueous NaHCO,, 
and extracted with chloroform, and the extract was worked-up m the usual way 
Recrystalhsatlon of the product from ch!oroform gave 4 (6 g, 77%), m p 180 S- 
182 5”, [c&S +43’ (c 1, N,iV-d~methylformarmde), RF 0 35 (ethyl acetate) P m r 
data (methyl sulphoxlde-d,) 6 1 35-2 10 (bm, 2 H, H-2), 3 21 (m, 12 H, 4 OMs), 
3 60 (s, 12 H, 4 COOMe), 5 28 (m, t H, H-l 'a), and 7 20 (bm, 4 H, 4 NH) 

Anal Calc for C24H42NaO+2S4 C, 33 26, H, 4 88; N, 6 46, S, 14 77 Found 
C,3311,H,496,N,641,S,1484 

3’,4’,5,6-Tetradeoxy-tetra-(N-methoxycarbonyl)neamzne-3’,5-~ene (12) - A 

nuxture of 4 (2.3 g, 41 mmol), dry N,N-dlmethylformamlde (70 ml), anhydrous 
sodium lodlde (30 g), and zmc dust (15 g) was heated at 105-l 10” for 2 h with vigorous 
shmng and then cooled Chloroform (100 ml) was added, the mixture was filtered, 
and the sohds were washed with chloroform The combined orgamc hqmds were 
washed successively mth aqueous NaHC03 (50 ml), aqueous Na&O, (50 ml), and 
water (3 x 50 ml), dared, and concentrated A solution of the syrupy product m 
toluene was concentrated to dryness, and the residue was recrystalhzed from hot 
ethyl acetate to gwe 12 (1 g, 78%), m p 218-220” (smters at 176”), [a];’ +114O 

(c 0 5, methanol), RF 0 42 (3 1 butanone-chloroform), ~2:‘~ 3320 (NH), 1690 
(N-COOMe), and 1530 cm- ’ (&de II) P m r data (methyl sulphoxlde-d,, 60”) 
S 125 (bm, 1 H, H-2ax), 196 (bm, 1 H, H&q), 3 56 (s, 12 H, 4 COOMe), 5 10 (m, 
1 H, H-l’or), 5 63 (m, 4 H, H-3’,4’,5,6), and 6 30-7 20 (b, 4 H, 4 hrH) 

Anal Calc for C,,,H,,N,O,, C, 49 37, H, 6 21, N, 11 51 Found C, 49 50, 

H, 6 13, N, 1172 
3’,4’,5,6-Tetradeoxy-tetra-Cethoxycarbonyl)neamzne (6) - A mixture of 12 

(0 6 g, 12 mmol), ethanol (25 ml), and 10% Pd/C (0 03 g) was hydrogenated at 
3 atmos for 3 h (20”) The filtered solution was concentrated to ave an amorphous 
sohd that was recrystalhzed from water to yield 6 (0 55 g, go”/), m p 185-IW”, 
[a]g +84” (c 0 5, methanol), + 97” (c 1, chloroform), RF 0 50 (X0 1 ethyl acetate- 
ethanol), vz3 3210 (NH), 1700 (N-COOMe), and 1520 cm-’ (Armde II) P m r 
data (CDCI,, SO’) 6 3 65 (s, 12 H, 4 COOMe) and 4.95 (m, 1 H, H-l’a) 
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Atral Calc for C,,,H,,N,O,, C, 4897, H, 698, N, 11 42 Found C, 49 10, 
H, 705, N, 1121 

T&a-(N-benzyloxycarbonyZ)zzeczmzne (3) - To 2 solution of neamme hydro- 

chloride (1, S g, 10 7 mmol) and anhydrous Na2C03 (10 g) m 60% aqueous acetone 

(150 ml), benzyl chloroformate (10 ml, 58 mmol) was added, and stlrrmg was contmued 
for 3 h at 20” The mlxturz was concentrated, the residue was extracted with acetone 
(2 x 100 ml), the combmed extracts i+ere concentrated, and the residue was recrystal- 
hzed from iV,ZV-dlmethylformamIde-water to give 3 (7 6 g, SS%), m p 230-234”, 

bl;’ + 39” (c 1, iV,N-dlmethylformamrde), RF 0 7 (4 I ethyl acetate-methanol), 
I:::*~ 3500 (OH), 3320 (NH), 1700 (N-COOMe), and 1545 cm- ’ (Amide II) 

Atzal Calc for &Hs0NSO14 C, 61 53, H, 5 82, N, 6 52 Found C, 61 87, 

H, 5 96, N, 6 SO 

Tetra-(N-ben=~,(oxycarbonc~I)-3’,4’,5,6-tetra-O-merhaneszz~p~zonylneantme (5) - 

ConventIonal mesylatlon of 3 (1 g, 1 1 mmol) m pyrldme (20 ml) with mesyl chloride 
(1 ml) at 20” for 12 h gave 5 (1 2 g, go’/,), m p 182-185” (from xylene), [a]:’ + 18” 

(c 1, chloroform), RF 0 65 (8 I ethyl acetate-ethanol), 0 30 (3 1 chloroform-ethyl 
acetate) P m r data (chloroform-d) 6 2 OS (bm, 2 H, H-2), 2 77 and 2 82 (2 s, 6 H, 
2 OMs), 3 10 (s, 6 H, 2 OMs), 5 05 (m 8 H, 4 CH2-Ph), 5 77 (m. 1 H, H-l’ti), and 
7 29 (m ,20 H, 4 Ph) 

Arzal Calc for CJsHSsN40Z2S4 C, 49 23, H, 4 95 N, 4 78, S, 10 94 Found 
C, 49 53 H, 5 27 N, 4 55 S, 10 96 

Terra-(N-benzylorl carbozzr f)-3’,4,‘5,6-rerradeoxyneamzne-3’,5-dzene (13) - A 

mixture of 5 (1 g, 0 85 mmol), dry N,N-dlmethylformamlde (40 ml), anhydrous NaI 
(25 g), and zmc dust (12 g) was heated at 90” for 1 5 h with vtgorous stlrrmg Chloro- 

form (1OC ml) was added, and the mixture was filtered and then worked-up as 

descrrbed above for 92 The crude product was crystalhzed from I-butanol to give 13 

(0 35 g, 51%), m p 223-225”, [a];’ f59” (c I, iV,N-dlmethylformamlde), RF 0 7 
(8 1 ethyl acetate-ethanol), tE:r’ 3345 (NH), 1695 (N-COOMe), and 1545cm-l 
(Amide II) P m r data (methy suIphoxlde-d,) b 1 55 (bm, 2 H, H-2), 5 OS (bm, 9 H, 

H-l’a and 4 CN,-Ph), 5 60 (bm, 4 H, H-3’,4’,5,6), 700 (b, 4 H, 4 NH), and 7 38 

(bm, 20 H, 4 Ph) 

Anal Calc for C4aH,6N,0,,, C, 6683, H, 582, N, 708 Found C, 6677, 
H, 5 98, N, 705 

3’,4’,5,6-Tetradeoxyneamzrze (7) - (a) A mixture of 6 (0 486 g, 1 mmol), 
Ba(OH)z 8H,O (5 g) water (10 ml), and p-dloxane (3 ml) was bolIed under refiux 
for 24-36 h, and then neutralized with solId CO,, filtered, and concentrated A 
solution of the residue m water (2 ml) was centrifuged, and acidified to pH -3 with 
10% aqueous H,SO,, and methanol (3 5 ml) was then added The preclpltate was 
collected, dissolved m water (1 5 ml), and repreclpltated with methanol (2 5 ml) to 
give 7 as the sulphate (0 30 g, 66%), m p 253-265”, [a]F + 80” (c 1. water), RF 0 35 
(2 1 methanol-35% NH,OH) 

(b) A solutron of 13 (0 79 g, 1 mmol) m ethanol (20 ml) contammg 10% Pd/C 
(60 mg) was hydrogenated at 4 atmos for 6 h The solution was filtered and con- 
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co&mung 10% Pd/C catalyst (60 mg) and trlethylamme (0 7 ml), at 4 atmos and 40” 
for 12 h After concentration of the filtered soIut1on, the residue was agam treated with 
sulphuryl chlonde and hydrogenated, and then worked-up ds described above The 
crude product was recrystallxzed from chloroform-ether to sve pure 10 (0 I5 g, 
24%), m p 199-201”, [c@ + 88” (c I, chloroform), RF 0 4 (3 I butanone-cnloroform) 
The lr andpmr spectra were identical with those of the compounds prepared m 

(a) 
5,6-Dzdeo ryneizmzne (11) - (a) A mtxture of 10 (0 29 g, 0 47 mmol), 50% 

aqueous p-droxane (8 ml), and BatOH), 8Hz0 (0 75 g) was boiled under reffux for 
15 h, and then neutrahzed with CO,, centnfuged, and concentrated. Elutlon of the 
residue (0 12 g) from Amberhte CG-SO(NH,f) resin with 0 1-O 2hz NH&OH gave 11 
(98 mg, 73%), m p 255” (dec ), [@ + 36 5” (c 0 5, water), RF 0 4 (2 Z methanol-35% 
ammonia) 

(6) A solution of 17 (0 15 g, 0 52 mmol) in water (5 ml) was hydrogenated with 
10% Pd/C catalyst at 3 atmos for 3 h (22”), and then filtered and concentrated to 
gave 11(0 15 g, lOO%), m p 255” (dec), [z];’ f36” (c 1, water), RF 0 4 (2 1 methanol- 
35% ammoma) P m 1 data (D&J) S 1 40-2 00 (m, 6 H, H-2,5,6), 5 22 (m, 1 H, 
H-l ‘o() 

Anal Calc for C1,H,,N,O, C, 49 63, H, 9 02, N, 19 29 Found C, 49 75, 
H, 9 14, N, 19 11 
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