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ABSTRACT 

3’-Deo\ykanamycln A has been prepared from hanamyc~n /L\ 6’-W(Benzyl- 

oxycarbonyl)kanamycm A, prepal ed by .ipplymg the zmc chel,ltlon method WLS 

N-tosylated, 4”,6”-0-cyclohexylldenated, and 4’-0 6’-IV-Cal bam‘tted Aceton,Ltlon of 

the carbamate gave the 2’,3’-O- and the 5,2’-0-lsopropylidenc dcrivatwe (the hey 

IntermedIate) ImrdazolylthIocarbonylatlon of the latter .lfforded tnc 3’ 2”-bl\(Imlda- 

dazolylthlocarbonyl) derlvatlve tre&mcnt of whtch wth tnbutylstannane followed 
by deprotectlon, gave 3’-deoxyhanamycm A It was nottd that tnbutylst,mnanc did 

not attack the 2”-(1mIddzolylthlocdrbonyl) group 

INTRODUCTION 

Studies’ 3 on the mechamsm of reslstance to an~~noglycos~de antlbrotlcs have 

shown that chmcally isolated reslstant bacteria produce enzymes that pho%phorylatc 
nucleotldylate or acetylate special posItIons of the antlblotlcs, to ptoducc mactlvc 
derlvatlves Tn the case of Lmamycms, they are, m most mstances, phosphorylatcd .it 
the 3’-hydroxyl group Replacement of the 3’-hydroxyl group by a hydrogen atom 

was found to gwe a substantlat Improvement m the actwty ag‘unst resistant bClctcl~rt 
that produce 3’-O-phosphoryl,ltmg enzymes, as shown by 3’-deoxykanamycm A 
(ref 4), 3’-deoxyl\anamycln B (ref 5) (tobramycm6), and 3’,4’-drdeo\yl.anamycm 

B (ref 7) Another kmd of denvatlzatlon, which involves the mtroductlon of an 

(S)-4-ammo-2-hydroxybutanoyl group onto the I-amlno group Involved III the 

bmdmg’ to the 3’-0-phosphorylatm g enzymes, was also found to gwe derwatwcs 

actwe agamst reslstant bactena, as shown by I-N-C(S)-4-amino-2-hydro\ybut‘moyl]- 

kanamycm A (amlkacm’) In a further studylo ‘I, arnlhacln was found to be In- 

activated by enzymes of some resIstant stram5 that phosphorytate or adenylylate 

O-3’ or O-4’ This observation suggested that a comblndtlon of 3’-deo\ygenatlon 

and the I-Wacytatlon by the aforementioned amino acid rcsldue would give .L 

derwatlve of kanamycln A more Improved than rm~lkclcln, and this concept has 

recently been verkied by the antlbacterlal spectrum of 3’-deoxyamth,lcln’” 

*An outhne of this work was read as a paper by T Tsuchlya at the 5th Anmversary Symposium of 
Bloorgamc Chemistry, Nov 6, 1979, at the Tokyo Prrnce Hotel, see ret 1 
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From the synthetrc point of view m order to prepare 3’-deoxyamrhacrn, it IS 
necessary to establish for 3’-deoxykanamycm A (13) a hrgh-yreldmg, synthetic process 
The total synthesis of 3’-deolykanamycm A (ref 4) IS not apphcable to mdustnal 
processes_ but we now describe a transformation of kanamycin A mto its 3’-deoxy 
derivatire as an approach to an mdustnal process 

RESULTS &ND DISCIJSSIOU 

This synthesis of 3 -deo\yhanamycm A was uutially designed for preparmg a 
denvatrve having the 3’-hydroxyl group free and all other functional groups protected, 

followed by dextrous removal of the 3’-hydrolyl group 
Tne syntheses started with the selective 6’-N-(benzyloxycarbonyl)ation of 

kanamycm A Direct treatment of kanamycrn A with N-(benzyloxycarbonyloxy)succr- 

mmlde gave a mixture of N-benzyroxycarbonyl derivatives, although the 6’-N- 
(benzyloxyc,trbonyl)banamycm A (1) was mamly obtamed (-55 %) after tedious 
separation, LLS expected from the results of Kawaguchi et nl ’ Apphcatron of the 
recently developed. zmc chelation method13 markedly unproved the yield of 1 
Kanamycm A suspended in dimethyl sulfowde (Me,SO) was drssolved therem by 
crddtrron of zinc acetate and the solution wds then treated with N-(benzyloxycarbo- 
nyloxy)succunmide As zmc ion forms cl complex with kanamycrn A In such a way 
as to protect the I- and 3”-amino groupsi simultaneously, the succuumrde ester 
reacted mamly with the free 6’-ammo group, to give 1 (7S’j/,) Removal of the zmc 
ion was successfully achieved by use of a carboxyltc acid_ cation-exchange resin 
The use of hydrogen sulfide was not advantageous m this case 

The amino groups on C-l, -3, and -3” of 1 were then tosyldted wthp-toluene- 

wlfonyl chloride, to give 2 In 9s “/o yield The reasons for the use of N-tosyl protectlon 

are as follow5 (I) this protectlon IS comparatwely stable for most of the chemical 

transformations, (2) the N-tosyl groups can be readily removed wth sodmm metal 

m hqurd ammoma, and (3) the tosyl derrvatwe has a higher solubrhty than the N-acyl 
or N-(benzyloxycarbonyl) derrvatrves m most orgamc solvents 

The hydroxyl groups on C-4” and -6” of 2 were selectively protected by an 
acetal-exchange reaction Treatment of 2 with l,l-dimethoxycyclohexane m N,N- 
dunethylformamide (DMF) m the presence of an acidic catalyst at room temperature 
under strictly anhydrous conditions gave the 4”.6”-0-cyclohexyhdene derivatrve (3) 
(98%) The l’-hydroxyl group of 3 was then protected by formatron of the 4’,6’- 
cychc carbamate Treatment of 3 wth sodmm hydride m DMF gave the desired 
carbamate (4) (90%) The structure of 4 was proved by mtercomparrson of the I r 
spectra of 4 and 3, the absorptrons at 1700 (carbamate) and 1530 cm-l (Amide iI) 
m the spectrum of 3 changed to a single absorption at 1700 cm- ’ m that of 4, m- 
drcatmg that a cls-amrde (cychc carbamate) was present m 4 

In the next step, selective protectron of the hydroxyl groups of 4 by acetal- 
exchange reactrons was attempted. but this proved to be the most drfficult part of the 
whole task Among the reagents tested, namely_ I,l-drmethoxyethane, benzaldehyde 
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dimethyl acetal, 1 I-dlmetho\ycyclohe\ane and 2 2-dlmetho\ypropane, the last 

reagent gave a pronusmg product, the 5,2’-O-lsopropyhdene derlvatwe (7) After 

man) attempts to false the yield of 7, It was found that treatment of 4 wth 2 2-dl- 
methoxypropane III refluxmg dlchloromethane-ouolane (tetrahydrofuran, THF) 
contammg a shght proportlon of hydrogen chloride (by a dewed procedure’) gave 
the highest yield (-GOP/,) of7, although It was albtaays accompamed by the 2’,3’-U- 
isopropylrdene derlvatrve (5) In this process, prolonged reactlon decreased the 

proportlon of 7 and Increased that of 5, and drrect addwon of molecular sieves to 

rhe reaction ml\ture stopped the reactlon The best experlmental procedure found IS 
described m the E\perlmental sectlon Separatron of 5 from 7 was conveniently 

performed by treatmg the mtvture wth chloroform, because 5 1s barely soluble In the 
solvent 

The structures of 5 and 7 were proved by examlnatlon of their acetyl derwatrves 
(6 and 8) Acetylatlon of 5 gave the mono-0-acetyl derivdtI\e (6) In its ‘H-n m I- 
spectrum, the methane proton on the carbon atom bearmg the acetoxyl group gave a 
double doublet (J 3 5 and I1 Hz) at S 5 SS The sIgnal-pattern lndlcated that acetyla- 

tron occurred at O-2’ or -2” If acetylatlon occurred at the former posItIon, the ISO- 

propyhdene group should bridge 3’-0 and 2”-0 or 3’-0 and 3”-N, neither of which 
posslblhtles IS reasonably Feaslbie sterlcally The1 efore, the 2”~O-acetyl-2’,3’-&so- 
propylrdene structure wds asslgned to 6 Tn the case of 7, a &O-acetyl derwatwe (8) 
\vas obtamed In Its ‘H-n m r spectrum two methme protons, on carbon atoms 
bearmg an acetoxyl group, appeared dt 8 5 40 ( 1 O-Hz triplet) and 5 60 (3 s-and 1 l-Hz 
double doublet) respecttvely As there were no signal deformations (as expected m 
the case of H-2 and -3’). It IS clear that the methane groups are situated at separate 
posltlons The acetyl groups of 8 should, therefore, be posItIoned at O-2’ and -5, 

O-2” and -5 or O-3’ and -2” The first and the second sltuatlons are unposslble from 
the stew point of wew. because the lsopropylldene group could not bridge the relevant 
oxygen atoms Thus, the 3’_2”-d1-O-acetyl-5,2’-0-1sopropyltdene structure 1s asslgned 

to 8, mdlcatm,o a novel acetakon between hydroxyl goups on two rmgs 
Another proof of the structure of 7 was obtamed by partial hydrolysis of the 

3’,2”-d&-acetyl derlvatwe (8) Brief treatment of 8 with aqueous ethanol contammg 
ammoma gave the 3’-O-acctyl derlvatlve (9) wthout formatIon of the nonacetylated 
compound (7) This findmg, that IS. the selective removal of the 2”-O-acetyl group, 
aiso probed valuable rn the present synthesis, because 9 can lead to a compound 
that has the 3’-hydrouyl group free, wth all other functional goups protected How- 
ever, preparatron of this derL\arIve was not necessary, because the 3’,2”-dlhydroxy 

compound (7) could successfully be converted Into the correspondmg 3’-deoxy 
derwatrve (12) as described later 

There ha\e been only a few reports of compounds having an acetal bridge 

between two nngs Khan Ed al X-f Is described the 2,l ‘-O-lsopropyhdene derlvatwes 
of sucrose and 6_6’-dxhloro-6,6’-dideouysucrose, formed by acrd-catalyzed, acetal- 

exchange reactions Thlem er a/ ’ 6 reported that the acetals obtamed from the reactIon 
of methyl /?-cellobloslde wth benzyhdene halrde m pyrldme have acetal structures 
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brrdglnp the 3- and 2’-hydroxyi goups Recently, HOI ton cf al ” described 3 6,2 - 

U-lsopropyhdenelactose denvatwc, obtamed by treatment of lactose ii lth 2-nwtho\y- 

propene In the present mvestlgatlon, form&Ion of the 5,2’-acetal (7) IS c\plwablc by 

the stenc character of hanamycln A, In which the S- and 2’-hydro\yi groups come 

Into close proxlmlty, ds has been shown by X-ray crystal-structure andy~c” of 

kanamycm A monosulfate 

Treatment of 7 \\lth th1ocarbonyib~s(lmIdazoie) m THF gave the 3’,2”-brs-O- 

(m~ldazolyith~ocarbonyl) derwatlve (10) (6s ‘IL), u IIICII was then treated wth tnbutyi- 

stannane m THF (Instead of toiuene’ 9), accordln g to the method reported by Barton 

and McConible’g The 3’-deoky-7- -U-(lmldazolyithtocarbonyl) dcrlvntlve (11) w&s 

obwned In high yleid (S6 >$) In the ’ H-n m r spcctl UIII of 11 the absorptlonb c.u~scd 

by the methane at C-3” [bearm g the (~mldazoi~~lthloca~ bonyi)o\y group] remalncd 

at 5 6 27, but the absorptlons caused by the methlnc beanng the 3’-(~m~dazoiyith~o- 

carbonyl)o\y group (dlscelncd m the spectrum ot 10) dlbappcarcd TIIIS obscrvatlon 

Indicated that the 2”-O-(~m~d~zoiyith~ocarbonyi) group w ‘1s not ailccted by tl Ibutyi- 

stanrkme On treatment of 11 wth ~Iqucour clnimoma, the ~m~dazoiyith~oc~rbonyi 

group WCLS readtiy removed to ~IVC the 3’-dcouy denv,Ltw (12) III good ylcid Fln,liiy 

detosyiatlon of 12 wtth sodium metal III ilquld ammomd, followed by deprotectlon, 

gave 3’-deoxyhanamycln A (13) (67”::) In the ‘H-II III r spectrum, the synthctlc 

3’-deoxyhanamycln A save slgnais asstgnable to the 3’-methene protons at b I 5-2 3 

The RF value (2 2 In p p c ) and the antibactel~ni actlvlty of the finni co~npou~xi 

were the S~II~C &I\ those of the co~npou~d prepared by totJ \ynthcws 

Givrel cd rtlethodJ - OptIcal rot&1on\ were dctcrmIncd wth 3 Pelkln-Eimet 

241 poiarm~eter Except For 1 and 13 t I c was performed on Wahogcl B-5 SLIIC~L gel, 
usmg a suiFurtc actd spray for detectron, For 1 ‘md 13, precoated K~eselgel 60 (Art 

5721) was used, wtth detectton by spraying with 0 25” ,0 n~nhycirm m py~ Idmc followed 

by heatmg P p c w&s performed on Toyo-Rosh~ paper No 50, wrt5 detectlou x\lth 
nmhydrm as Just described Column chromatography wrlb pcrformcd on Wakogei 
C-200 slhca gel U v spectra were recorded with d Hitachr 200-I 0 spcctl ophotomctcl , 
and I r spectra, wth a Hltachl 2S5 gratmg spectrometer ‘H-N m r spectra wcle 

recorded at 90 MHz wth d Vat-Ian EM-390 spectrometer 

6’-N-(BWZJ /o\~*crr/ hotzyl)hrttzctttz~ cut A (1) - To CL suspension of kanamycln 
A monocarbonate monohydrate (100 rns) m dry Me,SO (1 5 mL) wars added ZIIX 

acetate dthydratc (180 mg, prewashed wth THF to remove acetlc acid ‘1~ ‘1 shght 

contammant, 4 5 moi equw ) To the resuitmg, clear soiutlon wets added N-(benryi- 
oxycarbonyioxy)succmtm~de (45 mg) m small portlons durmg 1 II, and the mlxturc 
\\as kept for a further 1 h at room temperature Addltlon of ether (S mL) gave 3 SYI up, 

which wa5 thoroughly washed wth ether, to g~vc a sohd (-370 mg) The sohd was 
cnarged onto a column (13 mL) of Amberhte CG 50 (H”) resm (100-200 mesh), and 

the column was washed wtth water (I.50 mL), and developed wth 0 5-, 1st aqueous 
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ammoma The nmhydrm-posrtwe fractrons eluted were evaporated (zmc ron re- 
mammg m the column) The residue was chromatographed on a column of Draron 

HP-20AG resm (hgh-porous styrene-dwmylbenzene copolymer wthout functtonal 
groups Mltsublshr Chenucal Tnd Ltd Tokyo; 100-200 mesh, 15 mL, pre-treated 
overmght wth IO 1 water-ethanol) \\rth water-ethanol 10 I--, 1 2, gradually 

changed Kanamycm A (shght) 1, and bls-N-(benzyloxycarbonyl)kanamycm A 
(shght) were eluted. m that order The fractrons contammg 1 were evaporated, to 
grve sohd 1 as a carbonate (3/2 x l/4 carbonate best fitted the analytrcal values), 
89 mg (75 %)_ R, 0 5 (t 1 c with 4 7 2 7 l-propanol-ethanol-chloroform-17% 
aqueous ammoma). b]l,’ A 105’ (_c 0 5 water) (IIt 9 + 116”, as base monohydrate) 

41rni Calc for C,6H,zN,0,6 3/S H&O, C 49 25 H, 6 71 N, 8 73 Found 
C,4912 H 6S3_N,S46 

6’-N-(Betzq fo1-1 cat botzj 1)-1,3 3”-II r-N-ros_r katzattz~ GUI A (2) - A mrxture of 
1 3/S carbonate (1 SO g) anhydrous sodium carbonate (1 10 g), and p-toluenesulfo- 
nyl chlorrde (1 99 g) III 1 3 \\ater--1,4-droxane (50 mt) was stu-red overntght at room 
temperature Concentratron followed by addrtron of water, gave a precrprtate, whmh 

\\as successrvely washed with ether .md water, and drred dt 60” ttt vaczto, to give a sohd, 
2 9s g (9s’::) [g-j’,’ f 10” (c 0 4, acetone) ‘H-n m r data (pyrrdrne-tis) 6 2 10, 2 32 
and 2 36 (s each. 3 H 3 Me of 3 Ts), 5 21 .md 5 27 (s each, mart1 part of AB q of 
-COICH,Ph), and 5 40 and 5 52 (d each I H, J m 3 Hz, H-l ‘, I”) 

Ad Calc for C,5H6,N,0,,S, C, 52 Xi_ H 5 59_ N. 5 IS S. S 90 Found 

C 52 10, H, 5 56 N 5 12, S, S 7s 
6’-N-(Berr~b 10 1-r cm hotzi I)-q-,6’-O-c I cfohe\ I ftdetze-f ,3 3”-tr r-N-toy> ftktza~z~_~ cztz 

A (3) - A solutton of 2 ( I 29 g) I _ 1 -drmetho~ycyclohe~ane (0 S6 m L, 5 mol equtv.) 
and ~+toluenesulfomc acrd (45 mg of monohydrdte was drrcd for I 11 at 100” ztt vaczto) 

HI DMF (6 mL_ dried over molecular sreves 4A) WJS kept for 2-7 h* at room tempera- 
ture untrl t 1 c (6 I chloroform-ethanol) of the mrxture gave a srngle spot (R, 0 4) 

When the reactron tune was shorter 2 (RF 0 06) remamed, and, when longer, over- 

cyclohe\yhdenated products (RF 0 53, 0 56 and 0 S5) appeared to some extent 
In the latter case, addmon of water (7-20 mg), followed by standmgatroom tempera- 
ture for several hours. hydrolyzed most of the undesuable by-products to 2 The 

solutron was poured mto half-saturated, aqueous sodmm hydrogencarbonate solutron 
(600 mL), and the preclpltate was Isolated by centnfuganon, washed thoroughly wth 
water. and dried, to gve a sohd, 1 35 g (98x), [Y]‘, +O” (c 0 5, acetone), ~2:: 
1700 and 1530 cm-’ ‘H-n m r data (pyrtdrne-d,) 6 2 20 (s 3 H, Ts) and 2 35 
(s_ 6 H_ Ts) 

Atd Calc for C53H68NA0,9S3 C 54 Sl, H 5 90, N 4 82, S, 8 28 Found 
C, 54 S9 H, 6 00, N, 4 63 S 8 04 

6’-N,4’-0-C~t botzJ I-4”,6”-0-c) clol~e\~ Idette-1,3,3”-tt r-N-tos_rlkatzant~wn A (4) 

- To an Ice-cold solutron of 3 (911 m g, 0 79 mmol) m dry DMF (18 mL) was added 

*The degree of dgness of the matenals, the sohent, the reagents, and the vessels used seems to 
determme the reactIon period required 
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(c 0 4, acetone)_ ‘H-n m r data (pyndme-d,) 6 1 iS [s 6 H, C(CH,),], 2 25 (s, 
6 H, Ts), 2 40 (s 3 H Ts), and S 56 and 6 05 (s each, 1 H H-l ‘, I “) 

T-0-A c et? i-6’-N,4’-O-WI borrg I- 4 ’ 6” - 0 - c_wlolre \_I k’etre-2’,3’ - 0 -I rap) op~M- 

~ne-1,3,3”-trr-hT-tor~/Xn~zm~z~~rn 21 (6) - Compound 5 (74 mg) m pyrrdme (1 I mL) 

was treated wth acetIc anhydnde (0 04 mL) 11’1 the usual way, to gwe d sohd, 75 2 mg 

(9s “/,), [z]‘,’ 0” (c 0 5 acetone), ‘H-n m r data (pyndme-rl,) S 1 50 [s, 6 H, 

C(CH,),], 2 27 (s, 6 H) ,2 37 (s, 3 H) and 2 40 (s, 3 H, AC and Ts), 5 55 (dd, I H, 

J -35 J, 3 

.A x,. H-I’$ 

I I Hr H-Y), 6 15 (d, 1 H, J 4 Hz, H-l”?), and 6 3 1 (d, 1 H, 

Ad Calc for Cj,H66NA0,9S3 C, 53 95 H 5 S6, N 4 94, S, S 47 Found 

C 5375 H,596,N 471 S S 15 

3’,2”-DeO-acetl I-6’-N 4’-0-cai borz_l1-4”,6”-O-0 cloJw~_~ Irc/ww-5.2’ -O-IVO~I O/J-I / 

Iick~lC-I 3.3’-I1 I-N-t0.q Ik-riflcllrr1 cm .-I (8) - A solutron of 7 (210 mg) and acetrc 

anhydrlde (0 11 mL) in pyndme (4 2 mL) was hept o\errught at room temperature, 

and evaporated to a syrup which \\as washed with water to give a sohd Column 

chromatography (eluant, IO 7-t IO S-+ IO 9 chloroform-acetone) gave pure 8 

(R, 0 5 m 5 4 chloroform-acetone, cf 6 RF 0 4). IS0 mg (SO’;/,), @]1,’ + 76” (( 0 4, 

acetone) ‘H-n m I- dara (pyndme-cl,) 0‘ 1 SO and I 57 [s each, 3 H, C(CH3)1], 

2 15 (s 3 H) 2 ZS (s 6 H)_ 2 3S (s. 3 H) and 2 5s (s, 3 H, AC and Ts). 5 40 (t 1 H, 

Jz 3 = J3 s = 10 Hz, H-3’) 5 60 (dd, 1 H J, z 3 5, J2 3 11 Hz, H-X”), 5 S7 

(d, 1 H, J, 2 3 5 Hz H-l ‘), and 6 67 (d 1 H J 3 5 Hz, H-l”) Irradlatlon at 3 6 67 

caused the quartet of H-2” to collapse to a doublet (J - IO Hz) 

-f~zal Calc for CS3HG8NAOZ0S3 C 54 07 H 5 S2, N -! 76 S, 8 17 Found 

C, 54 00, H. 5 96 N, 4 56 S, 7 75 

3 -0-Acetj I-6*-N 4 -0-ccii botlj l-4 ‘,6*-O-c J clohe \_I Irclcrre-5 2’-O-IFOPI 011~ l~rkw- 

1.3 3”-ttr-N-toJ> ik-a~~~~_~ cm ,-l (9) - A solution of 8 (55 6 mg) In 1 1 2s % aqueous 

ammoma-ethanol (5 mL) wds kept for 35 mln at 25”, lmmedlately evaporated III 

ICICLIU, and the restdue washed thoroughly \+lth water, to give a sohd, 47 9 m,o (92 “/o)_ 

[x]: ;49” (c 0 3, acetone) *H-n m r data (py~ tdme-ds) 6 I 69 [s, 6 H, C(CH,),], 

211,221_227,and253(seach 3H AcandTs),541 (t, 1 H,JlOHz,H-3’),5SS 

(d, 1 H, J 3 5 Hz, H-l’), and 6 07 (d, I H, J 3 5 Hz, H-l”) 

iirwl Calc for C5,HG6NA019S3 C, 53 95 H 5 S6 N 4 94 S, 8 47 Found 

C 53 66, H, 5 S5 N, 4 6% S, S SO 

6’-h’_4’-0-Cui botzj I-4” 6”-Q-Q LIOIW\J I1cl~1e-3’,-3 ‘-brs -0 - (rrm&~of_~ Ithrocm bn- 

11~1)-5,2’-0-1~oprop~l1~e~~~-(_,3,3”-tt t-N-tog IXatlanlj CIII A (IO) - A solutton of 7 

(SO 3 mg. -0-73 mmol dried for 2 h at 75” 111 vacua m the presence of CaHI) and 

throcarbonylbls(lmldazole) (7SZ mg 4 4 mmol) In THF (12 mL, dlstdfed from 
llthmm aluminum hydride) wcLs placed m a pressure tube and. after dr_v mtrogen 

had been bubbled through the solution for d while, the tube was stoppered, covered 

wth aiummum for1 and heated for 12 h at 55” Evaporation gave a syrupy residue 

which was thoroughly washed with ether to afford a sohd (955 mg) A solution of the 

sohd m hot, 25 1 chloroform-ethanol (53 mL) was kept m a retkgerator for 2 h, 

and the resukmg preclpltate was filtered off washed with chloroform, and dried 
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(548 mg) The mother liquor w&s evaporated, and the residue was re-treated, as 

already described, wth chloroform-ethanol (26 mL), to give a second crop (105 mg) 

(total 68x), RF 0 3 (t 1 c wth I 1 chloroform-acetone), [~]‘,j + 130“ (c 0 2, 

acetone), >.“‘,‘zi’ 274 (emhI 17 4) (u~~tdazolylthlocarbonyl’g), 229 (40 2), rind 204 nm 

(40) (Ts), ’ H- n m r data (100 0 7-1 pyndme-d,-DzO) 5 I S5 and I 90 fs each, 

3 H, C(CH&], 2 23, 2 26, and 2 62 (s each, 3 H, Ts), 6 01 (d, I H, J 3 5 Hz, H-l ‘), 

6 05-6 35 (m, 2 H, H-3’,?‘), 6 91 (d, 1 H, J 3 5 Hz, H-l”), 7 02 and 7 12 (s each, 1 H, 

H-4 of Imldazole), and S 90 (s, 2 H, H-2 of nntdazole) 

Anal Calc for C5,H,,Ns0,,S, C, 52 12, H, 5 22, N, S 53, S, 12 00 Found 

C, 51 96. H, 5 26, N, S 37 S, 1 I 92 

6’-N,4’-O-Cnr borl~ I-4”,6”-0-c) c foire\j I1&11c-3’-tf~o \ 1 -T-O -(umd~ol~ lthrot a~ - 

borlLf)-5,P’-O-rsof~t o~~_~lrtkwe-I,3 3”-tl t-N-tosd/\m~ml~~ LIII A (II) - Dry nltrogcn 

was bubbled for a while Into a mixture of10 (32 m s, 0 45 mmol) and trlbutylstannane 

(1 165 g, 6 7 mmol) m dry THF (I6 mL) In a pressure tube, the tube then was stop- 

pered, wgorously wbrated (Ta~yo mwer S-5F) for a short time and the resulting, 

almost clear, solution heated for 3 11 at I 10” Coohng, followed by evaporation of the 

solutlon, gave a syrup, which was wgorously shaken with ether (5 x 20 mI_), to give 

a sohd that was dissolved In chloroform The solution was washed wth water. drlcd 

(Na,SO& evaporated, and the residue dissolved In a small volume of rtcetonc, and 

repreclpltated by addmon of cyclohekane, 450 mg (S6%), t I c (7 I chloroform- 

ethanol) RF 0 65 (of, 10 RF 0 3), [Y]‘, t64” (L 0 3 acetone), I‘k,9” 266 (F,,,, 10 3) 

230 (59 3), and 204 mn (56 0) ‘H-n-m r data (100 0 7-l pyrldlne-c/s-DzO) d 1 S7 

and 2 00 [s each, 3 H, C(CH,)l] , 2 27 (s, 6 H, Ts) 2 52 (s, 3 H, Ts), 5 7s (Incomplete 

d, 1 H, H-l ‘), 6 27 (dd, 1 H, J, z 3 5, J, 3 10 Hz, H-Z”), 6 97 (d, I H, J 3 5 Hz, 

H-l”), 7 17 (s, 1 H, H-4 of lmldazole), and S 9s (s, I H, H-2 of m~ldazole) 

Anal Calc for C,,H,,N,O,,S, C 53 61 H, 5 60 N 7 OS S, IO SO Found 

C, 5381, H, 576,N,651,S, 1091 

6’-N,4’-O-Car bouJ I-4’ ,6”-0 -LJ clohc\ I Irrk~w-3’ -&o\J -5,_7’-O- I\O[II O~>J Itrlw~- 

1,3,3”-trr-N-toq Kmam~ im J (12) - A soIutIon of 11 (2S5 mg) III a mI\ture of 

2S’j/, aqueous ammomcL (4 mL), THF (1 mL) and ethanol (2 5 mL) was kept for 

5 h at room temperature, and evaporated, and the residue was washed wth water 

to give a sohd, 252 mg (97 x,) T 1 c analysis (7 1 chloroform-ethanol) Indicated that 

It was mamly composed of 12 (RF 0 54), wth a tract of a by-product (R, 0 6, the 

same as that of 11) Column chromatography (cluant I I I-+6 I chloroform- 

ethanol) gave 12 (208 mg, SO%), the by-product4 (12 mg), and a mixture of the t\\o 

(- 10 mg) For compound 12 [u]‘,’ + 34” (c 0 5, acetone) ‘H-n m r data (pyridtne- 

ds) S 1 75 [s, 6 H, C(CH&], _ -_. 3 33 2 26, ana 2 47 (s each, 3 H, Ts), 5 79 (Incomplete 

d,tH,H-l’),and6OS(d,l H,J35Hz,H-1”) 

Aural Calc for C,9H6,N,01iS3 C, 5163, H, 5 99, N, 5 20, S, S 93 Found 

C, 54 37, H, 6 17, N, 5 42, S, 9 03 

*Judgmg from Its ‘H-n m r spectrum thts product had no ~mldazolyIthIocarbony1 group, end 
seemed to be the 3’ 2’-dldeoxy denvatnc 



100 T JIKIHARA,T TSUCHIYA, H U;MEZAWA,S UhEZAWA 

~‘-~eo~~~~a~rm~l)c~rr A (13) - Sephadex LH-20 (2 mL, swollen with acetone) 

was packed mto a column and washed with 0 5% hydrochloric acid m acetone, and 
then thoroughly with acetone A solution of 12 (150 mg) m acetone was passed 
through the column, eluted with acetone_ and the eluate evaporated To a solution 
of the resrdue (148 mg, well dried) m hquld ammoma (- 12 mL) at -50” was added 
sodium metal (-200 mg)_ and the deep-blue solutton was kept for 1 5 h at that 
temperature Addltlon of 99 1 THF-water until the solution became colorless, 
followed by gradual warmmg to room temperature, and evaporation under dlmln- 
ished pressure, gave a glassy residue An aqueous solution (- 5 mL, strongly alkalme) 
of the residue was heated for 1 h at S5” (to hydrolyze the cyclic carbamate), and 
cooled, Dowex-SOW X2 (H’) resm (5 mL) was added, and the mixture was poured 
mto a column contammg the same resin (5 mL) The column was washed with water, 
eluted with hl aqueous ammonia, and the eluate evaporated, givmg a residue (75 mg) 
which was dissolved m SO% aqueous acetic acid (5 mL), and the solution heated 
for 1 5 h at 80” (to cleave the lsopropyhdene and cyclohexylldene groups) Evapora- 
tion, with occasional addition of toluene, gave a residue that was chromatographed 
on a column of CM-Sephadex C-25 (NH:) (18 mL) with aqueous ammoma (0 03+ 
0 15&l, gradually changed) The fractions contammg 3’-deoxykanamycrn A (13) 
[checked by descending p p c with 6 4 3 1 I-butanol-pyrldme-water-acetic acid 

(&nnnmyc*n A 2 0) and t 1 c with 4 7 2 7 1-butanol-ethanol-chloroform-17% 

NH@H (&nnilmycrn~ 1 6j1 were evaporated, to give 13 as Its carbonate, 49 5 mg 
(67 %), [u]‘,’ + 1 I9 o (c 0 5. water) (ht 4 + 146”. as free base), ‘H-n m r data (D,O 
contammg 2 5 ‘A of ND, j S 1 20 (q, 1 H, J 12 Hz, H-2a), 1 5-2 3 (m, 3 H, H-2e,3’a, 
3’e) [wrdely separated signals (J - 12 Hz) appeared between S 1 5-2 0, suggestmg 
that H-3’a has a shift value of 6 - 1 S], 5 05 (d. 1 H, J 3 5 Hz, H-l ’ or l”), and 5 22 

(d, 1 H, J3 5 Hz, H-l” or 1’) 

AJuzi Calc for Cl,H,6N,0,,, H,CO, C, 43 01, H, 7 22, N, 10 56 Found 
C, 43 00, H, 7 49_ N, 10 60 
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