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.ABSTRACT 

The amlnocyclitol antibiotic nramine has been modified cbemlcally by removing 

one or two hydro\yl groups irom the 2-deouystreptamine moiety to give S- and 6- 

deoxyneamlnes (5 and lo), as well as 5.6-dideoxyneamine (15). Their antimicrobial 
ncri\icies were determined against several microorganisms, including hanam)cin- 

resistant strains 

INTRODUCTION 

To establish i.he relationship between a variation in the structure of an amino- 

cyclitol and the activity of the corresponding smiaocyclitol antibiotic, three different 

approaches are feasible: (I) bioconversion of an aminocyclitol into an antibiotic: 

(.?) chemical synthesis of an antibiotic that contains an aminocyclitol of known 

structure: and (3) chemical modification of the aminocyclitol moiety in a naturally 

occurring antibiotic. 

RESULTS AND DISCUSION 

The first approach has been initiated by Rinehart and his coworkers’ and 

antibiotics named hyhrrmycins have been prepsred in which the a-deosystreptamine 
of the neomycins has been rcplsced by streptamine (sc_M-mosadiamine-1.3) or 

2-epistreptamine (nlr*o-inosadiamine-I .3). 

The second approach is now under way In our laboratory using 2,S- and 

?,4-dideo\ystreptamines’, which are converted into 5 (ref. 3) and 6-dcoxyparoma- 

mines, respectively. 

In the present article. we report experiments employing the third approach. in 

which nearnine has been modified chemically by removitig a hydroxyl group from 
its 2-deosystreptamine moiety, giving 5- (5) and 6-deoxynesmine (lOj, and a!50 

5,6-dideoxyneamine (15). 

*To whom correspondence should be addressed. 
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3 
YHCbe 

B Cb&JH R’ OAc 
2 R=OH,R’=H 5 R=H 

3 R= H , R’=Cl 6 R=Ac 

4 R=R’=H 

Cbe q C02CH$H3 

7 R=H,R’=OH 10 R=H 

8 R=CI,R’=H 11 R=Ac 

9 R=R’=H 

When 6,3’,4’-rri-O-aceryl-I ._?,2’.6’-terra-N-etho~ycsrbonylneamjne (2) was 

treated with sulfuryl chloride in plridine. the corresponding chloro derivative (3) was 

obtained as crystals. Dehalogenauon of 3 by hydrogenoljsis In the presence of 

Rsnej nickel did not give a sarisfactory result. However. triburylstannane6 removed 

the halogen atom expeditiously to gi\e the corresponding deosyneamine derlva!ive 

(4). Compound 4 was further converted ln[o 5 by removing the protecting groups on 

the amino and the hydrovyl groups lrith boiling banurn hydro.ude solution. 

In the case of S.3’,4’-tri-O-aceryl-1.3,3’,6’-tetra-N-etho~ycarbonylnenminl:’ 

(7), halogeoation with sulfuryl chloride in pyridjne yielded another cbloro derivative 

(8). The chlorine acorn in S was readii) removed by hydrogenolysis Hith Raneq 

nicheI” T-4 in a hydrogen atmosphere to give another deoxyneamine drriknrive (9). 
Compound 9 \xas conberted inro 10 by rhe same procedure cmplo>ed in the 

prepararion of 5. 

Aco~~~H~~Aco~~~H~~o~o~HR 
CbGNH OMS CbeNH RNH 

12 13 1.L I?-Cbe . I?‘-Ac 

15 R=R’=H 

16 R=Ac,R’=H 

Fioally, 3’,4’-dt-0-acetyl-I .3,2’.6’-tetra-N-ethosycarbonylneamine5 (1) was 
treated with metbanesulfonyl chloride in pyridine to give the 5.6-di-0-mesyl 

derivative (12), which &as conberted into the 5,6-ene derivative (13) by reaction 

nith sodium iodide and zinc powder7. Catalytic hydrogenation of 13, followed by 

hydrolysis in barium hydroude solution afforded 15. 
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CH$lHCbe NHCbe NHCbe 

2 - *cO&J&-JHcbe- ,oQHcbe 

CbehH dnc Ant 
17 18 

CH2NHCbe NHCbe NHCbe 

CbeNH OMS OMS 
19 20 

In the preceding paper’. the structures of 2 and 7 were deduced from their 

‘H n.m r. spectra by the deuterioacetylation rechntque **’ In the present article. their . 

structures are unambiguously established bv chemical evidence. That i<. 2 and 7 were 

treated with mrthanesulfonvl chloride in pyridine. and the products were then 
hydrolyzed in methanolic hydrogen chlorrde. The hydrolyzates tiere acetylated. and 

subsequently purified by column chromatography. By this procedure. compound 2 
gave optically inactive 4.6-di-O-ncetyl-l.3-di-h’-ethox~carbonyl-j-~-mesyl-2-deouy- 

strepramine (18), whereas 7 gave optically active ( + )-3.5.dt-0-acetyl-I .3-di-A’- 

ethoxycarbonyl-6-O-mesyl-?deo\ystreptamine (20). 
No direcr proof was obtained for the configurations of the chloro groups in 3 

and 8. but, considering the proposed reaction mechanism of the chlorination described 

by Jones e! al. ’ ‘. the follo\ving structures were proposed tentatrvely: I D--I-0-(3.4-di- 
O-acetyl-2.6-dideo~v-2,6-diethox~carbonylam~do-a-~-~lucop~ranos~l)-6-O-acetyl- 

5.chloro- I .2.3.5-tetradeoky- I ,3-dtethosycarbonylamido-neo-inosttol for 3, and ID-~- 

0-(3,-I-di-0-acetyl-2.6.dideoxy- -9.6-dictho~~c3rbonsl~mido-rl-D-plucopyl)-l- 

O-acetyl-2-chloro-7.3.4.5-tetradeo~~-3.5-d~etho~ycarbonylamido-nrJo-~nositol for 8. 

T4BLE I 

~NTI~CRO~I~L .4c-r1vrrI OF S-DEO~Y- (5). ~~.DECJ~Y- t10) AND 5 ~-IJIDE~~I-~EAMI~E (IS) 

aAND hEAFlINE 

Corqxxmd D~anwrr=r of rlw rnhrbrrrurr :orie 11, ,,rnr. 61 rite- poprr JIS/, rncrhud 

(UNIcn. 

I r7Qyrnl) Sklplq lo- R;lclllus Esiherichla hljco- Kleb~~ella’ Escherichia’ 
coccus %ubtllls COll bactcrlum pneumonlac COII 
3ureus .-I TCC 66.13 h--l.? smegmatis 7 ML-16.?L 
6.i38 P A TCC 407 

5 23.7 52.4 33.6 30 0 Ii.0 10.5 

IO 21.7 31 0 31.5 ‘1 -I 0 0 
15 ‘2.0 32.6 31.3 ‘4.0 31.9 I-I.2 
Neamlnr: 22.4 30. I 31 s 300 0 0 

l Kanamycln-resistant slralns. 
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To establish the structures of 5 and 10. each compound was degraded in cont. 
hydrobromic acid. An optically inactive, 2,5-dideoxystreptamioe derivative was 
obtained from 5, and an optically active ( +)-2,6-dideoxystreptamine derivative was 
recovered from 10. 

A&microbial activities were determined by the paper-disk method and are 
listed in Table I. 

Removal of the hydrouyl group dt C-6 from the 2-deoxjsueptamjne moiety of 
neamine decreases the antimicrobial activity relstl\e to the parent nearnine. but 

removal of the hydroxyl poup on C-5 enhances the activity. especially against 

kanamycin-resistant strains. 

EYPERIMENTAL 

General meiirods. - Melting points were determined in capillary tubes and are 
uncorrected. Solutions ikerz evaporated under dimlmshed pressure. Optical rotations 
were measured with a Japan Spectroscopic DIP-SL polarimeter. ‘H n.m.r. spectra 
were recorded at 60 hlHz with a Varian A-60D spectrometer for solutions in 
chloroform-d. unless otherwise noted, \iith tetramerhylsilane as the internal standard 

and the peak posltlons are given in d values. J.r. spectra were recorded on potassium 
bromide disks with a Hitachi-Perkin-Elmer 225 spectrophotomeler. Azetylation 

was performed conventionally with acetic anhqdride in pyridine. T.1.c. was performed 
on Wakogel B-IO (Wake Pure Chemical Co. Ltd.) plates. Silica gel (Wakogel C-300) 
was employed for column chromatography. Elemental analyses were performed by 
Mr. Saburo Nakada. 

3’,~‘-Di-O-acet~i-1.3,2’.6’-terra-N-etltox_~~carborr~~ln~~~~ir~e (1). - The product 
was prepared by the method described in the preceding paper’. 

/D-4-0-(3.6- Di-O-acel~l-~.6-dideo.~~-~,6-dierhox~~carbon~~lan~ido- r- D-&t-O- 

pyranos~l)-6-O-acet~~l-5-chloro-1,2,3.5-te~radeo.ry-l,3-di~~tho v_~mrbony/anrido-neo-ino- 

sifol(3). - 6.3’,4’-Tri-O-acetyi-i ,3 ,2’,6’-tetra-&-ethoxycarbonylneamine’ (2,310 mg) 
was dissolved in dry pyridine (S ml), and sulfuryl chloride KI.14 ml) was added to the 
solution at - 15’. The mixture was agitated for 4 h Hith ice cooling, and then diluted 
with chloroform (20 ml). The chloroform solution was Hashed successively with 
sodium hydrogensulfate solution. sodium hydrogencarbonate solution, and cold 
water. After drying over anhydrous sodium sulfare, rhe solution was evaporalcd. The 

residue was recrystallized from ethanolether to give 210 mg (6-I%) of 3 as pale- 

yellow crystals: m.p. 130-132”,[a]~3 iS1.2”(c0.83.chloroform); ‘J-J n.m.r. j 1.1-1.4 

(m, 12, KO,CH,CHJ), 2.00 (s. 3. OAc), 2.03 (5, 3, OAc), and 2.12 (s, 3, OAc). 
Anal. Calc. for C,,H,,CIN,O,,: C. 47.71; H, 6.27: Cl, 4.69; N. 7.42. Found: 

C, 47.63: H, 6.16; Cl. 4.94; N, 7.14. 
6,3’,4’-Tri-O-ace~~!-1,3,,3’,6’-rerra-N-etf~ox~~~-arbon~i-~-deo.~~ne~~in~ (1). - 

Compound 3 (175 m_e) was added to a solution of tributylstannane6 (0.5 ml) in dry 

toluene (16 ml), and the mixture was heated for 2 h at 90” in the presence of di(a- 
cyanoisopropyl)diazene (6 mg) under nitrogen. The solution was evaporated, and the 
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residue was washed with ether. The residue was purified on a column of silica gel with 
5:60:4 (v/v\ acetonexhloroform-ethanol to give I38 mg (83%) of 4 as an amorphous 
powder: m.p. I 18-122”, [;x]c + 78” (c I .02, chloroform); ‘H n.m.r. 6 I .06-l .?7 
(m, 12,4CO,CH,CH& 2.01 (s, 3, OAc), 2.03 (s, 3, OAc), and 2.05 (s, 3, O.&z). 

Ano/. Calc. for C,,H,,N,O,,: C, 49.99; H, 6.71; N, 7.77. Found: C, 49.69: 
H, 6.61 ; N, 7.47. 

5- Deoxynecunine (5). - A mixture of 4 (310 mg) and barium hydroxide (2.4 g) 

in water (8 ml) was heated for 6 h under reflux. Carbon dioxide was bubbled into the 

mixture, and the precipitate was filtered off_ The 6ltrate was evaporated, and the 

residue was purified on a column of Amberlite CG-50 (NH:). The column was washed 
with 0.05~ aqueous ammonia and then eluted with 0.3~ aqueous ammonia to give 
88 mg (67%) of 5 as an amorphous solid; m.p. 160” (dec), [z];’ + 12S” (c I .5S, water); 

I~::: 1590cm-’ (NH,); ‘H n.m.r. (D20 at pD I): b 1.2-3.1 (m, 4, 2 ring melhylene) 
and 5.77 (d, 1, J 3.5 Hz, H-l ‘). The product showed a single spot having R, 0.3 on 
t.1.c. in a 5:8:10:7 (v/v) _S 7 % ammonia-butanol-etharlol-\+ater solvent system. 

/,3,1’.6’-Terra-N-acef_~f-j-~e~~.~~nea~~it~e (6). - Compound 5 (80 mg) was 
acetylated with acetic anhydride (0.3 ml) in methaal (6 ml), overnight with ice 

cooling. The solution was evaporated. and the residue was washed with a small 

volume of methanol to give 94 mg (76%) of6; m.p. 250” (dec.), [sL]~’ + 10s” (c 1.05, 
water): ‘H n.m.r. @,O): d i-97 (s, 6. 2NAc). 2.01 (s. 6. 2NAc). and 4.93 (d. I, 
J 3 Hz, H-l ‘). 

.+I&. Calc. for CzOH,,N,O,: C, 50.62; H, 7.22; N, 11.81. Found: C. 50.69; 

H, 7.45; N, 11.92. 
~D-6-0-(3,4-Di-O-ac~~~‘l-~,6-dideo_~~~-~,6-di~~ho.~~carbon~~~amilio-~-D-gluco- 

p.~,ranosJ,l)-I-0-acet~,i-~-chloro-,, 7 3,4,5-1elradeo.ry-3.S-dierlroy’carbonr’l- myo- 
inosirol (8). - 5,3’,4’-Tri-O-~cetyl-1,3,2’,6’-tetra-N-ethoxycarbonylnenmines (7, 
250 mg) was treated Hith sulfuryl chloride (0.15 ml) in pyridine (7 ml) as described 

in the preparation of 3. to five X0 mg (95?&) of I: as a glassy solid ihat did not 

crystallize despite repeated attempts: [#I];’ +71.1” (c 0.85, chloroform); ‘H n.m.r. 
5 1.1-1.4 (m, 12, 4C0,CH2CH,), 1.99 (s, 3, OAc), 2.02 (s, 3, OAc), and 2.07 (s. 3. 
OAc). 

Anol. Glc. for CJOH,,CIN,O,G: C. 47.71; H, 6.27; Cl, q.69; N, 7.42. Fouad: 

C, 47.39: H, 6.09; Cl, 4.92; N. 7.25. 
5,3’,4’-Tri-O-acr~_~~l-1,3,i’.6’-re~ra-N-e~Ao.r~cari~on~~~-deoxJ’ncore (9). - 

Compound 8 (240 mg) was hydrogenated in ethanol (I 5 ml) under a hydrogen 
atmosphere (3.4 kg. cm - ‘) for 20 h in a Parr appa.ratus in the presence OF Raney 
uickel’o T-l and Amberlite IRA5 (OH-). After the catalyst had been removed by 
filtration. the filtrate was evaporated, and the residue was purified on a column of 
silica gel using 15:l (v/v) benzene-isopropyl alcohol as eluant. Fractions shoning a 
single spot at RF 0.24 on t.1.c. in the same solvent were combined and evapor: ted to 

give 160 mg (71%) of 9; m.p. 115-l 17”, [a]F f58.3” (c I .08, chloroform); ‘H n.m.r. 
6 1.1-1.4 (m. 12, 4C@2CH2CH& 1.98 (s, 3, OAc), 1.99 (s, 3, OAc), and 2.01 (s, 3 
OAc). 
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Anal. Calc. for C,,H,,N,O,,: C. 49.99: H, 6.71: N, 7.77. Found: C, .l9.64; 

H, 6.54; N, 7.54. 

6-Deoxyneatttitre (IO). -Compound 9 (330 mg) was heated in barium hydroside 

solution as described in the preparation of 5, to give 65 mg (469~) of 10 as an 

amorphous powder; m.p. 135” (dec), [a];’ +9S.S” (c 1.02. water); 1,::: I590 cm- ’ 
(NH,); ‘H n.m.r. (D,O at pD I): S I._%2.3 (m, 4, 3 rrng methyl-ax), and 6.12 (d. 

I, J 3.5 Hz, H-l ‘). The product sho\\ed a sin+ spot at R, 0.3 on t.1.c. in the same 

solvent as that described for 5. 

/.~,~‘,6’-Terru-N-acel~1fd-ro.~.~~nea~~~/~~~~ (I 1). - Compound 10 (45 mg) gas 

/V-scetylated as described in the preparation of 6. to give 32 mg (4396) of 11: m.p. 

> 300’, [8x]b2 -i- S5.1” (c 0.45. water); ‘H n.m.r. (D,O): 3 1.97 (s. 3. NAc), 2.02 
(s. 3, N.~c), 2.04 (s. 3. NXc). 2.07 (3. 3. NAc), and 5.35 (d. I, J 3 Hz. H-l ‘)_ 

Anal. Calc. for C,,H,,N,O,: C, 50.62: H, 7.22; N, Il.81. Found: C. 50.30: 

H. 7.02: N, 11.67. 

3’,4’-DI-O-acP~~~l-l,3,-7’,6’-lelru-N-e~ho.y~carbott~~l-5.6-di-O-tttes~~neantitte (12). 

- 3’.4’-Di- O-acctyl- I ,3,2’.6’-tet ra-fV-ethox~carbonylneamlne~ (I, 7 IO m:) was 

treated \\ith methsnesulfonyl chloride (0-S ml) in pyridine (4 ml) for 20 h with 
agitation, and the mixture was poured into ice-cold \\ater (40 ml) to gike a crystalline 

product that ~~1s collected by filtration. The product was recrystallized from isopropyl 

alcohol to gi\c 560 mg (64%) of 12 as needles; m.p. ISS-189’. [a];’ f35.0’ (c 0.92. 

chloroform); ‘H n.m.r. S 1.1-1.4 (m, 12. 4C0,CH,CHx). 1.5% (5. 3. OAc). 2.03 

(s, 3. OAc). 3.12 (s, 3. SO,CH,). and 3.3545. 3. SO,CH,). 
Anal. Calc. for C,,Hj,N,OloS,: C. 42.34: H. 5.93; N, 6.58: S, 7.53. Found: 

C. 42.36: H. 5.85; N, 6.21; S. 7.48. 

3’J’- Di-0-acer~i-5,6-dttieo.rJ.- i,3,?‘.6’- tern-- Iv -elIto r?.carbon_~itteantitt -_i-erte 

(13). - A mixture of 12 (505 mg), sodium iodide (5.0 9). and zinc powder (2.5 g) in 

N,/V-dlmcthylformamtde (IO ml) was heated for 2.5 h at 100’ with agitation. The 

mixture was diluted wiLh chloroform (40 ml) and filtered. The filtrate was washed 

successiveI) \\ith saturated sodium chloride solution, sodium thiosulfate solution, 

and water. After drying oker anhydrous sodium sulfate, the solution was evaporated. 

The residue was purified on a column of silica gel with IO:1 (v/v) benzene-isopropyl 
alcohol as eluant to give 169 mg (43%) of 13 as an amorphous poivder, which 

showed a single spot at R, 0.31 on t.1.c. in the same solvent: m.p. 120’. [z]b’ + 159” 

(c 1.8, chloroform); ‘H n.m.r. ti I 23 (t, 12. LCCO,CH,CH,), 2.00 (s, 3, 0.4~). 2.02 

(s. 3. Ok), and 5.65 (broad s, 2, H-5 aod 6). 

.-lna/. Calc. for C28HA1NA0,5: C. 50.90; H, 6.71: N. 8.48. Found: C. 51.05: 

H. 6.74; N, 8.33. 

3’.4’-Di-O-aret)& 1,3,,‘.6’-ferr@-N-ellto_~.~,car~on~l-5,6-dide~x~,flea~tir~e (II). - 

Compound 13 (116 mg) was hydrogenated in methanol (8 ml) under a hydrogen 

atmosphere (3.4 tig.cm-‘) for I5 h IIY the presence of platrnum ovlde (IO mg). After 
the catalyst bad been removed by filtration, the filtrate was evaporated to give I I3 mg 

(97%) of 14 as an amorphous powder; m.p. 6l-94”, [c(]F + 78. I i) (c 2.5, chloroform); 
‘H n.m.r. data: 5 1.22 (t, 12, 4C02CH2CHj), 1.98 (s, 3, OAc), and 2.01 (s, 3. Ok). 



CHEhllCAL hlODIFICATION OF hEAMINE 245 

Anal. Calc. for C,BH56N,0,5: C. 50.75. H. 7.00; N. 8.45. Found: C. 50%: 

H, 7.00: N. 8.15. 

j,6-Di~~o.\jsteanutr~ (15). - Compound II (302 mg) was hydrolyzed in barium 

hydroxide solution, and the hydrolyzate was purified as described In the pr?pararion 

of 5. lo give 7-l mg (5696) of IS: m-p. 125141’“. [~x]~~ + 115: (c 2.0, \\aler); v:,:: 

IXOcm-’ (NH,): ‘H n.m.r. (D,O at pD I): 3 I i-2.9 (m. 6. 3 ring methylene), and 

5.65 (d, I, J 3.5 Hz, H-l ‘). The product sho\ied a single spot ar R, 0. I4 on 1.1~. in 

the solvent described for 5. 

l,3,~‘,6’-Tt~rra-N-acei!~l-_i,6-~i(~~o.~.~~ttea~tttte (16) - Compound !5 (30 m_p) 

was N-acetylated as described in the preparaIlon of 6. IO give 23 mg (70?j0) of 16: 

m.p. >280’, [,z]A’ + II I’ (c I.@, water): ‘H n.m.r. (D,O): 5 1.93 (s, 3, NAc), 1.98 

(s. 3. N/w), 3.02 (s. 3. NAc). Z 03 (s. 3, Niw). and 4.98 (d. I. J 3.5 Hz. H-l ‘). 

-Itto/. Calc. for C20!i~~N,0g~H20: C. 5041: H. 7.61: N. 11 76 Found: 

C. 50.34; H. 7.42; N, 11.44. 

6.3’.3’-Tri-0-urer.~.l- l,_~.~~,~‘-rrtru-N-~rlto.\-l~carbott~~l-S-O-tttt~s~~itteatttitt~~ (17). -- 

Compound 2 (251 mg) \\as rrealcd \\iih methanesulfonyl chloride (0.3 ml) in pyridin: 

(2 ml) for 3 h with occasional agitation. The solution \\as poured into ice-cold water 

(50 ml), and the aqueous phase Has extracted repeatedly rrith chloroform. After it 

had been washed succcssi\eiy \tith sodium hydrogensulfate solution, sodium hydrogen 

carbonate solution and water, the chloroform laqer was dried oier anhydrous sodium 

sulfate and then evaporated. The residue itas recr~stslllzed from ethanol-ether to g~\e 

I97 me (719’0) of 17: m.p. 205-206” (dec.). [rl];’ +J3.7’ (c 0.5. pgridlne): ‘H n.m.r. 

ti 1.9s (5. 3, Ok), 2.03 (s. 3. O.&z), 2.10 (s, 3. Ok). and 3.06 (s. 3, SO,CH,). 

Anal. Calc. for C,,H,oN~0,9S: C. 45.69: H. 6.19; N, 6.88. S. 4.1 I. Found: 

C, 45.61: H. 6.0-I; N. 6.97: S. 4.14. 

-1.6-Di-O-acer~~/-i._~-~i;-N-erlto.~~ carbott~~1-5-0-trtesr~/-_‘-~i~o.~~~srreprat~titre (18). - 

Compound 17 ( 190 mg) \\as healed for IO h under ref7us In I .?M methanolic hydrogen 

chloride (I4 ml). The solution i\as e\aporaced and the residue was fracrlonatcd on a 

column of silica 2el \vith 9:1 (v/v) chloroform-methanol as eluant. Fractions that 

showed a single spot a RF 0.4 on t.1.c. in rhe same solbent \\ere combined and 

evaporated. The residue was acetglarrd to gve 75 mg (7 I%) of 18 as crystals; m.p. 

236-237’ (dec.). ‘H n.m.r. (Me,SO-c/,): 5 I.16 (t. 6. 2CO,CH,CH,). 2.00 (s. 6: 

2 Ok), 3.09 (s. 3. SO,CH,). and 3.03 (q. 4. ZCO,CH,CH,) 

Anal. Calc. for C,,H,BN,O,,S: C. 43.59: H, 6.02; N, 5.98: S, 6.84. Found: 

C. 43.69: H, 5.90: N. 5.9s: S. 6.95. 

~,3’,~‘-irrr-O-a~rt~~i-f,3,_“,6’-fetra-N-ef/:o.~~~carbort~~f~-O-nres~~i~t~a~ttt?e (19). - 

Compound 7 (280 mg) uas treated \\ith methanesulfonyl chloride as described in the 

preparation of 17. The product ux rccrqstallved from ethanol to $ve 284 mg (92Sb) 

of 19: m.p. 192-193’. [u]:’ +S9.3” (c 1.05, plridinc); ‘H n.m.r. ti I.26 (I, II, 

KO,CH,CH,), 1.99 (s, 3, Ok), 2.03 (s. 3. Ok), 2.07 (s, 3, Ok), and 3.03 (5, 3, 

SO,CH,). 

Anal. Calc. for C3,HjONA0,$: C, 45.69, H. 6.19; N, 6.88; S, 4.1 I. Found: 

C, 45.36; H, 6.01 ; N, 6.60: S. 3.93. 



246 T. SUAMI, S. hlSHlYAblA, Y. ISfUKAWA, S. KATSURA 

( + j-4,5- Di-0-acetyf-1,3-di-N-ethorycarbony/-6-0- nles~f-2-deo.u?lsfrepfanrirrr 

(20). - Compound 19 (248 mg) was hydrolyzed in methanohc hydrogen chloride as 
described in the preparation of 18, and the product was acetylated to give 61 mg 
(-13%) of 20; m-p. 220-221”, [z]~’ +5.3” (c I .6. acetone); ‘H n.m.r. (acetone-d,,): 
b 1.17 (t, 3, J7 Hz, COzCHzCH3), 1.20(t, 3, J 7 Hz, CO,CH&H,), I.93 (s. 3, OAc), 
1.99 (s, 3, OAc), and 3.06 (s, 3, SO,CH,). 

Anal. Calc. for C,,H,,N,O,,S: C, 33.59; J-J, 6.02; N, 5.98: S, 6.M. Found: 
C, 43.38; H, 5.84; N, 6.20; S, 6.64. 

Degradation of 5 in 8.8~ fqw’robrom~c acrd. - Compound 5 (46 mg) was boiled 
in S.8nr hydrobromic acid (6 ml) for 20 h under reflux, and then evaporated. The 
residue was treated with ethyl chloroformate in M sodium hydroxide solution. The 
product was acctylated, and subsequently purified by column chromatography on 
silica gel to ,gi\e 17 mg of a syrup that was identified as 4,6-di-0-acetyl-I,3-di-A’- 
etho\ycarhonyl-2.5dideoxystreptamine by comparing the i.r. and ‘H n.m.r. spectra 
with those of an authentic sample5. 

Degradation qf 10 in 8.8~ ftydrobromic acid. - Compound 10 (65 mg) was 
hydrolyzed in S.8bf hydrobromic acid, and the hydrolyzate was processed as just 
described, to give 10 mg of (i)--4,5-di-O-acetyl-l,3-di-N-erhosycarbonyI-2,6-di- 
deoxystreptamine as a syrup: [cL]~’ + 14.1” (c 0.78, chloroform). The product was 
identified by comparing its i.r. and ‘H n.m.r. spectra with those of an authentic 
sample of the racemic compound’. 
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