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ABSTRACT 

Treatment of 3-acylamido- or alkylimino-3-deoxy-1,2;5,6-di-O-isopropylidene- 

a-D-glucofuranose with lithium aluminum hydride in boiling 1,6dioxane afforded 

unusual products, namely, 3,6-N-alkylimino-3,6-dideoxy-I ,2-O-isopropylidene-cc-D- 

glucofuranose or 6-O-isopropyl-l,2-O-isopropylidene-cc-D-glucofuranose derivatives. 

3,6-N-(Benzyloxy)imino-3,6-dideoxy-1 ,2-0-isopropylidene-/?-L-idofuranose, a key in- 

termediate for synthesis of anisomycin, was prepared by use of this reaction. 

INTRODUCTION 

Reduction of amides with lithium aluminum hydride is widely used for the 

preparation of secondary amines. Isopropylidene acetals are considered to be stable 

under conditions of reduction with lithium aluminum hydride, except in the presence 

of aluminum trichloride’. In fact Meyer zu Reckendorf and Bischof prepared 3- 

deoxy-1 ,2;5,6-di-O-isopropylidene-3-(methylamino)-~-D-glucofuranose from 3-deoxy- 

3-formamido-1,2;5,6-di-O-isopropylidene-~-D-glucofuranose by reduction with lith- 

ium aluminum hydride’. In order to prepare a series of 3-alkylamino derivatives, we 

reduced 3-acylamido-3-deoxy-1,2;5,6-di-0-isopropylidene-cr-D-glucofuranoses with 

lithium aluminum hydride. Unexpectedly, however, 3,6-imino derivatives were ob- 

tained, and therefore we examined this reaction in detail. 

RESULTS AND DISCUSSION 

3-Butanamido-3-deoxy-1,2:5,6-di-O-isopropylidene-cc-D-glucofuranose (la) and 

lithium aluminum hydride were boiled under reflux for 16 h in oxolane (tetrahydro- 

furan) to afford two products. One was the expected 3-butylamino-3-deoxy-1,2;5,6- 

di-0-isopropylidene-a-D-glucofuranose (2a, 33 %), and the other was the unexpected 
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TABLE I 

N.M.R. DATA 

pOl//?d 
H-l H-2 H-.j H-4 H-5 N-fi H-6 

2a 
2b 
2c 

2d 

3a 

3b 

3c 

3d 

4 

9” 

5s 
5d 

6 

5.90 d 4.56 d 3.30 d + 3.90-4.40 + 2 75 tNCHz) 

5.90 d 4.56 d 3.33 d + 3.90.-4.40 -\ 2.80 tN<‘Hc) 

5.86 d 4.60 d 3.16 d t 3.90-4.40 -j 2.50 tNC’H.:, 

5.90 d -1.56 d 3.40 d + 3.90-3.30 --t 3.90 (NC‘H2) 

5.96 d 4.54 d 3.11 d 4.80 t 4.16 dt 3.30 dd 7.47 <id 2 60 t NC‘H2 I 

6.03 d 4.55 d 3.10 d 4.80 t J 15 dt 3.30 dti 2.36 dd 2.60 (N(“H.!) 

6.05 d 4.60 ci 3.00 ti 4.X6 t 4.X dt 3.05 dd 2.30 dd 2.10 t NC’H.:) 

6.03 d 4.53 d 3.90 tl -1-X6 t 4.70 dt 2.95 dd 2.43 dd 3.00 d 3.50 ii (CHzPh) 

6.03 d 4.53 d 3.73 tl -1.93 t 5.70 dt 3.10 dd 1.66 dd 7.50 rN(‘Wr Z.10 s (Ac) 

6.10 d 1.73 cl 3.10 tl 4.95 t 4.10 dt 3.35 dd 3. IO dd 

5.88 d 3.56 d 3.35 tl +- 3. I O-4.40 ---* 

5.X8 d 1.58 d 3.50 d c- 3.60-4.50 + 

5.95 d 4.66 d 3.73 ii 4.40 dd 5.30 tv - 3.50--4.X -+ 

2a 4 0 3 

2b -1 0 3 

2r 1 0 2 

2d 4 0 ? 
3n 4 0 6 6 

3b 1 0 (1 6 
3c 3 0 5 5 

3d 4 0 5 5 

4 4 0 5 5 

9,’ 4 0 4 4 

5a 1 0 3 

Sd -1 0 3 
6 4 0 3 9 

~h2easurcd in pyridrne-rls. 

othi’t~ pt 010111 

3,6-N-butylimino-3,6-dideoxy-1 ,2-O-isopropylidene-rx-r,-glucofura~~ose (3a, 51 ‘I,, ). 

The 3.6-imino structure of 3a was determined on the basis of clemental analysis and 

n.m.r. spectroscopy (Table I); the H-6 (ci 3.20) and H-6’ (S 2.47) protons were not 

equivalent, and the H-4 signal appeared at low field. as in the case of 3,6-anhvdrn- 

I .3-O-isopropylidenc-5-Q-( mcti~yltl~io)tl~iocarbonyl-~-r,-glucnfuranose”. Acetylation 

of 3a with acetic an hydride~~pyridine affnrdcd the monoacetyl derivative 4, whose 

H-5 resonance appeared at considerably lower field than that ol’3a. indicating that 

the acetyl group had been introduced at the Sposition. When the time of rextion 
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TABLE II 

REACTION OF ~-A~YLAMIDo 1 AND N-ALKYLIMINO DERIVATIVES (7) WITH LITHIUM .~LUMIN~MHYDRIDE~ 

Starting 3-Substituent 
material 

Solvent Reaction temp. Product ratio 

2 3 5 

la 

lb 

lc 

Id 

7a 

7d 

-NHCOCHzCHzCH3 ether room temp.” 
ether reflux 
oxolane reflux 
oxolane refluxc 
1,4-dioxane 60” 
1,4-dioxane reflux 

-NHAc ether room temp.b 
ether reflux 
oxolane reflux 
1,4dioxane reflux 

-NHCOH ether room temp.b 
ether reflux 
oxolane reflux 
1,4-dioxane reflux 

-NHBz oxolane reflux 
1,4dioxane reflux 

-N = CHCHKHzCHs ether room temp.b 
ether reflux 
oxolane reflux 
1,4dioxane reflux 

-N=CHPh oxolane reflux 
I ,4dioxane reflux 

80 (63) 
60 (49) 
45 (33) 
15 17) 
40 124) 

0 
80 (62) 
65 (58) 
30 (22) 
0 

85 (68) 
70 (47) 
40 (28) 

0 
100 (75) 

8: (65) 
60 (47) 
55 (50) 
0 

100 (76) 
0 

20 (9) 
40 (21) 
55 (54) 
85 (78) 
60 (52) 

100 (88) 
20 (14) 
35 (22) 
70 (58) 

100 (76) 
l5 (8) 
30 (14) 
60 (49) 

100 (66) 
0 

50 (16)d 
15 (7) 
40 (25) 
45 (28) 

100 (88) 
0 

50 (17)d 

aThe starting material (3 mmol) was treated for 16 h with lithium aluminum hydride (13 mmol) 
in the solvents (20 mL) indicated. The product ratios were determined by n.m.r. spectroscopy; 
figures in the parentheses showed the isolated yields. bThe reaction was performed for 2 days because 
the starting material was detectable in t.1.c. after 16 h. CThe reaction time was prolonged to 2 days. 
Vomplete separation by column chromatography made quantification of the mixture difficult. 

was prolonged to 2 days, the ratio of 3a to 2a increased to 6: 1. Only the 3,6-imino 

compound 3a (88 %, isolated yield) was detectable by n.m.r. spectroscopy when la 

was boiled under reflux for 16 h in 1,4-dioxane, whereas the ratio of 3a to 2a became 

2 : 3 for reaction in the same solvent for 16 h at 60 ‘. The ratios of 3a to 2a were lowered 

to 2 : 3 and 1: 4, respectively, in boiling diethyl ether or in diethyl ether at room 

temperature. These results suggest that the product ratios are more sensitive to the 

temperature of reduction than the solvent employed (Table II). 

Similar results were obtained in the reactions of 3-acetamido and I?-formamido- 

3-deoxy-l,2;5,6-di-O-isopropylidene-a-D-glucofuranose (lb,c) with lithium aluminum 

hydride (Table II). On the other hand, treatment of 3-benzamido-3-deoxy-1,2;5,6- 

di-O-isopropylidene-a-D-glucofuranose (ld) with lithium aluminum hydride in 

boiling oxolane provided only the 3-benzylamino derivative 2d, as judged from n.m.r. 

spectroscopy (75 % isolated yield). When the reaction was conducted in boiling 
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I,4dioxane, another product (5d) U’BS obtained together with the 3,64mino deri\,- 

ative 3d. The presence of hydrosyl and amino groups was indicated by i.r. sprctro- 

scopy [3550 (OH) and 3330 (NH) cm ~- I in chlorofclrm]. Acctylation of Sd with 

acetic anhydride-pyridine yielded the 5-acetate 6. As the n.m.r. spectrum of’ 5d wits 

complicated. compound Id W’LIS treated with lithium aluminum dcuteridc. 7‘11~2 

signals at d I. I3 of 5d and the deuterated derivative of Sd apptxw~i as ~1 doublet and 

a singlet. respectively. indicating that compound 5d was 3-benzvlamino-3-deo\4-6-0- 

isopropyl-l ,‘-O-isopropylidenu-7-i>-glucofur~lnose. Con\‘crsron 01‘ the 5,6-O-iso- 

propylidene group into the 6-Gkopropyl group hna been achie~cd nlth 1.2;5,6-di- 

O-isopropylidene-x-r)-glucofuranosc by treatment \vith lithium aluminum hydride 111 

the presence of aluminum trichloridc’. 

As Gaylord’ and Hiirmann reported that reduction of !V-nlonosLlbstitutcct 

amldes with lithium aluminum hydride proceeds through an ,Y-all\ylideniminc 

Intermediate, the 3-butylidenimrno and 3-benzylylidcnimino dcribatives 7a,d were 

treated with lithium aluminum hydride. Results similar to tho5c found with the 

amides la and Id, respectively, were observed, including the dqxz~hx~e vf the 

product ratios on the reaction temperature (Table I’[). The 3-butylamino (2a) and 

3-benzylamino (2d) derivatrves were boiled under reflux in I ,kiio.x:tnc in the presence 

of lithium aluminum hydride to affnrd the h-O-isopropyl derivatives as major products, 

and the 3,6-imino derivatives as the minor products (4: I. by n.m.r. \pcctroscopy), 

whereas similar treatment of the 3-amino deri\ativc 8 gave only the !minn compound 

9 (70”,). On the other hand, similar trcatmcnt of I .~:5.h-~ii-O-i~oprop~lidcoc-‘x-l,- 

glucofuranose (10) did not afford the 3,6-anhydro derlvativc. but ga\-c instead O-O- 

isopropyl-l ,I!-U-isopropyhdene-X-l>-glucofuranose (11). 

Reduction of the alkylimines 7a and 7d gave results the same as those with the 
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L,AIH4 

1,4-dioxane 

O-CM?, 0-CMe2 

8 9 

Me2C 
<Oi”z 

OCH 

LtAIH4 

1,4-dloxone 

MqCHOCH2 

HOCH 

10 11 

corresponding acylamido derivatives, supporting the idea that reduction of the 

acylamido derivative proceeds via the imino intermediate, as had been proposed by 

Gaylord4 and Hormann’. A reasonable explanation for these results is as follows. 

Attack of an aluminum hydride anion at the imino carbon atom could give a complex 

I as the initial intermediate, where aluminum would also coordinate with the oxygen 

-3 

Scheme I 
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atoms at either the 5 or 6 position to give an equilibrium mixture, causing weakening 

of the C-O bond at C-5 and C-6, and thus increasing the nucleophilicity of the 

amino group (Scheme I ). As a result, the amino group ~vouid attach C-h. affording 

the sterically favorable 3.6imino derivatives. If the 3-amino group \\ere bulhy’:-, 

hydride attack at the isopropylidene carbon atom M.ould prcpondetnte o\cr nuclco- 

philic attack of the amino group, giving the 6-isoprop) I ethers as the mqor product. 

In contrast to the 3-butylamino :md 3-bcnzylamino derlvnttvcs, r~olution of gas MYIS 

observed in the reaction of the 3-amino compound 8. suggesting fhrtnation of the 

aluminum complex I; in fact treatment of 8 with lithium aluminum h>clridc nfl’ordcd 

the 3,6-imine 9 exclusively. Such a diEerencc between the &amino and 3-but\,1 OI 

benzylamino derivatives appears reasonable, because the hydrogen atom of the ‘Y- 

alkyIamino group should be Iess acidic than that of the corresponding amino group. 

Me$ =“i”z 
OCH 

0 

Y? 
0 

150 0-CMea 0 CMe2 
I I 

0 -CMe2 

14 15 9 

*In contrast to the N-butyl-, -ethyl- and -methyl-3,6-rmino derivatives (3a-c), the benryl methylenc 
protons of 3d were noneyui4ent, indicating restricted rotation of the .N-benql group!‘. 
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The optically active antibiotic anisomy~in (12) was synthesized from D-glucose 
by Moffatt and co-workers’. 3,6-N-(Benzyloxycarbonyl)imino-3,6-dideoxy-1,2-0- 
isopropylidene-P-L-idofuranose (13), the key intermediate, was prepared from 1,2;5,6- 
di-O-isopropylidene-3-O-tolylsulfonyl-~-~-allofuranose (14) in 9 steps in 41% overall 
yield. Compound 13 is prepared readily by the present method. 

3-Azido-3-deoxy-1,2;5,6-di-O-isopropylidene-cc-D-glucofuranose (U), obtained 
from 14 in 80% yield7, was treated with lithium aluminum hydride in I,4-dioxane at 
room temperature, and then the mixture was boiled under reflux for 1 day. The crude 
product was treated directly with benzyl chloroformate in the presence of sodium 
carbonate to afford 3,6-N-(benzyloxycarbonyl)imino-3,6-dideoxy-1,2-O-isopropyli- 
dene-cr-D-glucofuranose (16, 58 % yield from 15), together with the dibenzyloxy 
derivative 17 (11%). When 2-propylamine was added to the mixture before processing 
in the foregoing reaction, the yield of 16 was raised to 67%. Direct epimerization at 
C-5 with triphenylphosphine-diethyl azocarboxylate-acetic acid* allowed the recovery 
of 16. 

Methanesulfonyl chloride in pyridine converted 16 into the sulfonate 18 in 
90:/, yield. The facile crystallizability of 18 allowed its preparation from 14 without 
purification of any intermediates (overall yield 58.4 “//,). Conversion of 18 into 5-O- 
benzoyl-3,6-N-(benzyloxycarbonyl)imino-3,6-dideoxy- I,?!- 0- isopropylidene- j?- L-ido- 
furanose (19) by the method of Brimacombe and Mofti’ gave 19 in 85 % yield. De- 
benzoylation of 19 with sodium methoxide afforded the desired, crystalline 13 in 
quantitative yield. Thus the present route gave 13 in 51% overall yield from 14 in 
6 steps, with the purification of only one intermediate, 18. 

EXPERIMENTAL 

General methods. - Melting points are uncorrected. Specific rotations were 
determined with a JASCO DPI 140 polarimeter. N.m.r. spectra were recorded at 
60 MHz with a JNM-PX-60 (JELL) s~ctrometer or at 100 MHz with a JNM-PS-1~ 
(JEOL) spectrometer, with tetramethyisilane as the internal standard. Lr. spectra 
were recorded with a Hitachi 215 spectrometer. T.1.c. was performed with silica gel 
5715 (Merck, Darmstadt), with the following solvents: ether (A), or (B) 7 : 3 (v/v) 
benzene-ethyl acetate. Column chromatography was conducted on silica gel (Merck, 
silica gel 60) with chloroform (C) or 49 : 1 (v/v) chloroform-methanol (D) as eluants. 
Solutions were evaporated under diminished pressure. 

P~~~a~at~~n of the a~~~~~s (lad). - To an ice-cooled solution of 3-amino-3- 
deoxy-1,2;5,6-di-O-isopropylidene-cr-r>-glucofuranose (8, 2.6 g, 10 mmol) in pyridine 
(10 mL) was gradually added the appropriate acid anhydride (1.2 equiv.). The 
mixture was kept for 3 h at room temperature, and then poured into crushed ice. 
3-Benzamido-3-deoxy-1,2;5,6-di-O-isopropylidene-cl-D-glucofuranose (Id) precipitat- 
ed and was recrystallized from 2-propanol. 3-Butylamido- and -acetamido-3-deoxy- 
1,2;5,6-di-0-isopropylidene-~-D-glucofuranose (la,b) were extracted with chloro- 
form, and the extracts were washed successively with 4~ hydrochloric acid, M sodium 
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hydroxide, and water, and evaporated to syrups, which were crystallized from 

hexane. 3-Deoxy-3-formamido-I ,~;5,6-di-O-isopropylideli~-~-l,-gluct (1~) 

was prepared according to the m&hod of Meyer zu Rcckendorf and Bischof’. 

Compound la had m.p. 100.5 -101.5 _ [xl,‘,’ 36 (( I .O, clil~~roform j: Y::< 

3250 (NH), 1650 and 1550 (C=O) cn- I: n.m.r. (CDCI,): (j 7.00 (I-proton doublet, 

J NH,3 8.0 Hz, NH), 6.00 (I-proton doublet. ,[,,A 4.0 HI. H-l j. and 1.70 (I -pi-oton 

doublet, J, ,? 4.0 Hz, H-2) 

.-lnuf. Calc. for C1,,H2TNC),: C, 5X.34; H. 8.76: N, 4 25. Found: C. 55.33: 

H, 8.1 I; N, 3.30. 

Compound lb had m.p. W-97 (lit.’ c)PX”). 

Compound Id had m.p. 155 156’., [~]i’ ~~ 77 (c, I .I), chloroform): 1~~~~ 3320 

(NH). 1635 and 1510 (C=O, cm-~‘; n.m.r. (CDCI,): (5 3.83 (I-proton doublet. 

.I,,, 3.0 Hz, H-l ), and 3.60 (l-proton doublet, .I,,, 3.0 HT. H-3). 

,+f~/. Calc. for C,,HIiNO,,: C. 62.79; H, 6.93: ‘21. 3.85. Found: C, 61.5-l; 

H, 6.95; N. 3.79. 

Prq~amfiotl oft/w N-nlli_dittzitze.c (7a-d ). ~~- I‘ 0 :i solution of 8 (7.0 g, IO mmnl) 

and either butanol (0.9 g, 12.5 mmol) or bcnzaldehyde ( I .3 g, 12.3 rnm~~l) III benzene 

(30 mL) was added holid potassium hydroxide (6 g, 0.1 1 nlol). dnd tttc milttIre \V;U 

kept for 5 h with occasional shaking. PotaGum hydroxide \VL~S removed by filtration, 

and the filtrate N;LS evaporated. ~-Rutylidenitnint~-3-dc~~~~-l.?:~.~~-dI-C~-i?;o~r~~pyII- 

dent-x-l)-glucofuranose (7a) hits not completely purified hccause of II> lability tin 

silica gel, but it was sulficicntly pure after being dried with ;1 \:LCIIL~~~ pump tir the 

next reaction, as judged from its n.m.r. spectrum 3-Benzqlideniniinc~-3-tf~(~~~-l,2:5.(~- 

di-O-isopropylidellc-‘I-l,-glLlcoftll-anosc (7dj crystalllred from hc\ant’. 

Compound 7a had ,,$y’ I670 (C== N) cm ’ : n.m.r. (CDCI, ): 3 7.30 (l-proton 

triplet, J,, I,CHr 5.0 Hz. ;Y==CH). h IO (l-proton doublet, .I,,, 1.0 14~. H-Ii. 4.30 

(l-proton doublet, H-2). :Ind ?“I!6 (2.X (Z-proton multiplct. :=C’HCi/, 1. 

Compound 7d had m.p. 86-87.5 , [xl;’ -77 ((’ 1.0. chloroform); 13:“: 1W~ 

(C= N): n.m.r. (CDCI, 1. (3 8.30 (I-proton Gnglct. N = CH), (1.20 ( I-p~~oton doublet. 

J, ,: 4.0 Hz, H-l )_ and -I.% (I-proton doublet, H-7). 

Am/. Calc. for C,,H2SN0,: C. 65.59; H, 7.25: N, 1.03. Fnrr~xi: C, 65.67; 

H, 7.18: N, 4.27. 

Reduction of the m~ticie, N-rrlh~~litt~ittc~. or N-Ltll<~~lut~litw lcsitlr lirlliutn uiutnitwttt 

/i~dri(lL. ~-- The amide, .I’-olkyliminc. or /V-alkylamine (3 mmol) was added to ;L 

stirred suspensicln of lithium alurnlnum hydrrdo (13 mmol) in the indicated solvent 

(3.5 mL) and the mixture was boiled under rellux, warmed. or kept at room tempcr:l- 

ture, as indicated in Table II, Lvith stirring until the starting material dibappearcd 

(t.1.c. ). After cooling the mixture with icc~-\vater, ethyl acetate ;1nci Wbsequently 

water were carefully added. The inorganic precipitate MW I-CIIW\ ctf ly liltration snd 

washed well Lvith ether. ~11~1 the combined filtrates \vcrc e\apc~r:ttcti to :t syrup, uhich 

~3s dissotbed in ether, and filtered through a pad of Cclitc 545 (Johns- Manville). 

The syrup obtained by evaporation of the filtrate was chromntogl-aphc~j on silica get. 
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3-Butylamino-3-deoxy-1,2;5,6-di-O-isopropylidene-a-D-glucofuranose (2a) was 
eluted with C; [a]:” -37” (c 1.6, chloroform): ~2: 3320 (NH) cm-‘. 

Anal. Cab. for C,,H,,NO,: C, 60.93; H, 9.27; N, 4.44. Found: C, 60.76; 
H, 9.10; N, 4.65. 

3-Deoxy-3-ethylamino-l,2;5,6-di-O-isopropylidene-ix-~-glucofuranose (2b) was 
eluted with C; [E]; -38” (c 1.0, chloroform); v:z’ 3320 (NH) cm-‘. 

Anai. Calc. for Ct,H,,NO,: C, 58.51; H, 8.77: N, 4.87. Found: C, 58.59; 
H, 8.74; N, 4.84. 

3-Deoxy-1 ,2;5,6-di-O-isopropylideneJ-(methylamino)-rx-~-glucofuranose (2~) 
was eluted with D; [e]i2 -39” (c 1.9, chloroform); vt$ji 3320 (NH) cm-‘. 

Anal. Calc. for C,,H,,N05: C, 57.12; H, 8.48; N, 5.13. Found: C, 57.32; 
H, 8.27; N, 5.06. 

3-3enzyiamino.3”deoxy-1,2;5,6-di- ~-isopropylid~~e- ~“~-gl~cofura~ose (2d) 
was eluted with C; [E]; -41 a (c 3.0, chloroform); vE:i 3310 (NH) cm-‘. 

Anal. Cab for C,,H,,NO,: C, 65.31; H, 7.79; N, 4.01. Found: C, 65.27; 
H, 7.78; N, 3.78. 

3,6-N-Butylimino-3,6-dideoxy-l,2-O-isopropylidene-or-~-glucofuranose (3a) 
was &ted with C; m.p. 26-29”, [oz]~” -26” (c 1.64, chloroform); vg; 3470 (OH) 
cm-‘. 

Anal. Calc. for C,,H,,NO,: C!, 60.68; H, 9.01; N, 5.44. Found: C, 60.80; 
H, 9.01; N, 5.39. 

3,6-Dideoxy-3,6-N-(ethyI)imino-l,2-O-isopropylidene- a-o-glucofuranose (3b) 

was eluted with L); [K]F -21 o (c 3.3, chloroform); vz: 34% (OH) cm-l. 
And. CaIc. for C,,H,,NO,: C, 57.62; H, 8.35; N, 6.11. Found: C, 57.48; 

H, 8.13; N, 6.06. 
3,6-Dideoxy-l,2-O-isopropylidene-3,6-N-methylimino-~-~-glucofuranose (3~) 

was eluted with D; m.p. 5%51’) [K];” - 13’ (c 0.63, chloroform); v:f; 3330 (OH 
cm-‘. 

Anal. Calc. for C1eH,,N04: C, 55.80; H, 7.96; N, 6.51. Found: C, 55.78; 

H, 7.73; N, 6.51. 
3,6-N-Benzylimino-3,&dideoxy-l,2-O-isopropylidene-ol-r>-glucofuranose (3d) 

was eluted with C; m.p. 36-37”, [a]:” -- 14” (c 1.0, chloroform); YE: 3490 (OH) 
USl-‘. 

Anal. Caic. for C,,H,,NO,: C, 65.95; H, 7.27; N, 4.81. Found: C, 65.83; 
H, 7.21; N, 4.56. 

3-Butylamino-3-deoxy-&O-isopropyl- f ,2-0-isopropylidene - c1- D -glucofuranose 
(5a) was eluted with C; [a];” -41’ (c 1.9, chloroform); vzy!i3 3500 (OH} 3300 

{NH) cm-l. 
Anal. Calc. for C&HS1N05: C, 60.54; H, 9.84; N, 4.41. Found: C, 60.18; 

H, 9.87; N, 4.32. 
3-Benzylamino-3-deoxy-6-O-isopropyl-3,2-O-isopropylidene-cl-D-glucofuranose 

(5d) was eluted with D; [E]E -36” (c 1.9, chloroform); v:::‘~ 3550 (OH) 3330 

(NH) cm-‘. 
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t.1.c.; [a];2 -41’ (c 1.16, chloroform); v”,“,,“’ 3450 (OH), 1700 (C=O) cm-l; n.m.r. 

(CDCl,): 6 5.90 (l-proton doublet, J,,, 4.0 HZ, H-l), 5.20 (2-proton broad singlet, 

CH,), and 4.32 (l-proton doublet, J3,4 6.0 Hz, H-3). 

3,6-(Benz~loxycarbonyl)itnino-3,6-dideoxy-1,2- 0- isoprop~~lidene- 5-O- (metlzyl- 
sulfonyl)-a-D-~plurofuranose (18). - To a solution of 16 (3.0 g, 8.9 mmol) in 

pyridine (20 mL) was added methanesulfonyl chloride (1.2 g, 10.5 mmol) under 

cooling with ice-water. The mixture was stirred overnight at room temperature, 

poured into crushed ice, and then extracted with chloroform. The extract was washed 

with 4M hydrochloric acid, saturated sodium hydrogencarbonate, and water, dried 

over sodium sulfate and evaporated to a syrup that crystallized from 2-propanol to 

give 3.3 g( 90%) of 18; m.p. 95-96”, [u]? -26” (c I .O, chloroform); vtf; 1710 

(C=O) cm-‘; n.m.r. (CDCI,): 6 5.95 (l-proton doublet, JI,Z 4.0 Hz, H-l), 5.20 

(2-proton broad singlet, CH,), 4.30 (I-proton doublet, J3,4 5.0 Hz, H-3), and 3.10 

(3-proton singlet, CH,S03). 

Anal. Calc. for C,,H,,NO,S: C, 52.30; H, 5.61; N, 3.39. Found: C, 52.37; 

H, 5.70; N, 4.05. 

5-0-Ben-_o~I-3,6-(ben~~loxycarbonyl)in~ino-3,6-dideoxy-l,2-O-isopropylidene- 
/I-L-idofuranose (19). -A solution of 18 (3.0 g, 7.3 mmol) in NJ-dimethylformamide 

(100 mL) containing sodium benzoate (5 g, 34.7 mmol) was boiled under reflux for 

5 h. The mixture was cooled and solid material removed by filtration, and then the 

filtrate was evaporated. The residue was chromatographed on silica gel with solvent C 

as eluant to give 2.7 g (85 %) of 19 as a syrup that was homogeneous by t.1.c.; [a]: 

-42” (~2.1, chloroform); v:;:’ 1710 (C=O) cm-l; n.m.r. (CDCI,): 6 5.82 (l-proton 

doublet, J1 ,2 4.0 Hz, H-l), 5.38 (l-proton doublet, J 4.0 Hz, H-5), 5.18, and 5.13 

(two singlets, integrated ratio -2 : 3, 2 H, CH,). 

3,6-(Betq~loxycarbonyl) imino-3,6-dideox~t-I ,2-0-isoprop~jlidene-j?-L-idofira- 
nose (13). - A solution of compound 19 (1.1 g, 2.5 mmol) in M sodium methoxide 

(10 mL) was stirred overnight at room temperature and then diluted with chloroform 

(50 mL) and water (50 mL). The organic layer that separated was washed with water 

and evaporated to a syrup, which crystallized from ethyl acetate-hexane to afford 

0.82 g (go;/,) of 13; m.p. 105-106”, [a];” --57” (c 1.0, chloroform); v:z; 3450 (OH), 

1700 (C=O) cm-l; n.m.r. 6 5.82 (l-proton doublet, J1,2 4.0 Hz, H-l) and 5.20 

(2-proton broad singlet, CH,). 

Anal. Calc. for C,,H,,NO,: C, 60.88; H, 6.31; N, 4.18. Found: C, 60.73; 

H, 6.42; N, 4.10. 

The n.m.r. spectrum of 13 was complicated because of restricted rotation of 

the N-benzyloxycarbonyl group . 6,9 Therefore, compound 13 (0.5 g, 1.5 mmol) was 

hydrogenated in methanol at atmospheric pressure over 5 % palladium-on-carbon 

to give 3,6-dideoxy-3,6-imino-l,2-O-isopropylidene-P-L-idofuranose, which was re- 

crystallized from ethanol-hexane; yield 907; (0.27 g); m.p. 89-90”, [cz]~” +55” 

(c 1.0, methanol); n.m.r. (pyridine-d,): 6 6.04 (l-proton doublet, JI,z 3.7 Hz, H-l), 

5.01 (l-proton doublet, J3,4 4.5 Hz, H-4), 4.75 (l-proton doublet, H-2), 4.53 (l- 
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proton broad singlet. H-S ), 4.30 ( 1 -proton doublet, H-3). and 3.19 (?-proton doublet. 

J5,h 3.0 Hz. H-6). 

AM/. Calc. for C,H15NO; C. 53.72; H. 7.51: N. 6.M. Found: C. 53.19: 

H, 7.40: N, 7.13. 

REFERENCES 


