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ABSTRACT

Treatment of the title ditosylate 1 or dianhydride 2 with methanolic ammomnia
afforded 1,6-anhydro-3,4-dideoxy-3,4-eptmino-f-p-altropyranose (5) and 2,4-diamino-
1,6-anhydro-2,4-dideoxy-f-D-glucopyranose via 4-amino-1,6 2,3-dianhydro-4-deoxy-
B-D-mannopyranose Acid hydrolysis of 5 gave 4-amino-l1,6-anhydro-4-deoxy-f-p-
mannopyranose, and treatment of the diacetyl derivative of S with hydrochloric acid
in moist chloroform yielded 4-acetamido-3-O-acetyl-1,6-anhydro-4-deoxy-f£-D-manno-
pyranose Partial acylation of 5 with acetic anhydride or benzoyl chloride gave the
N-acetyl or the N-benzoyl derivative, respectively The latter compound was
1somern.sed with sodium i1odide 1n acetone to an oxazoline derivative, alkaline
hydrolysis of which yielded 4-amino-1,6-anhydro-4-deoxy-B-p-altropyranose (18)
The hydrochloiide of 18 was prepared by treatment of 4-acetamido-1,6 2,3-dianhydro-
4-deoxy-B-pD-mannopyranose with hydrochloric acid 1n ethanol

INTRODUCTION

¥

In continuing our study!~3 of the isomerisation of trans-x-amno-oxirane
derivatives of 1,6-anhydro-f-p-hexopyranoses nto the corresponding trans-x-
hydroxyaziridine derivatives, we have mvestigated the ammonolysis of 1,6-anhydro-
2,4-di-O-toluene-p-sulphonyl-$-p-glucopyranose (1) and 1,6 3,4-dianhydro-2-0O-
toluene-p-sulphonyl-f-p-galactopyranose (2) Compounds 1 and 2 are readily
available as potential starting materials for the preparation of some 4-amino-4-deoxy
dertvatives of hexoses related to naturally occurring aminodeoxy sugars* > Further-
more, we repert revision of some 1nterpretat10n56 of experimental data pertaining to

the ammonolysts of 1

*Syntheses with Anhydro Sugars Part XXIX For Part XXVIIIL, see J Pacak, M Braunova, D
Stropova, and M Cerny, Collect Czech Chem Commun , 42 (1977) 120131
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RESULTS AND DISCUSSION

Treatment of 1 or 2 with methanolic ammomnia for 24 h at 100° gave, after
cnromatography, hnown® 1,6-anhydro-3,4-dideo\y-3,4-epimino-f-p-altropyranose
(5) and 2,4-diamuno-1,6-anhydro-2,4-dideoxy-f3-D-glucopyranose® 7 (10) 1n approxi-
mately equal amounts

The comversion of 1 —2 with ammonia proceeds readily at room temperature,
although more slowly than with sodium methoxide solution n chloroform® The
conversion 2— 5 nvolves the sequence 2—»3->4—-5-+10 The highly regioselective
reaction 2 —4-amino-1 6-anhydro-4-deoxy-2- O-toluene-p-sulphonyl-f-p-gluco-
pyranose (3) and the conversion of 3—4-amino-1,6 2,3-dianhydro-4-deoxy-f-D-
mannopyranose () correlate with the general reactivity of 2 with other nucleophilic
or electropnilic reagents® On treatment with ammonia, 4 pariially isomerises> nto
epimine 5 and partially undergoes cie v age to give 10 T 1 ¢ revealed that, n the first
stages of ammonolysis of 2 3 and 4 are present, but gradually disappear with the
simultaneous formation of 5 and 10 \uthentic 3 was prepared by catalytic reduction
of 1,6-anhydro-4-azido-4-deovy-2- O-toluene-p-sulphonyl-f-b-glucopyranose® over
palladium
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Hydrolysis of the epimine 5 with 10% sulphuric acid at 100° vielded 4-amino-
I,6-anhydro-4-deoxy-fi-p-mannopyranose (12) isolated as the hydrochloride 13 and
characterised as the triacetate 14 'H-Nmr data for 13 in methyl sulphoxide
established the 'C,(D) conformation The presence of the ammo group on C-4 1s
indicated by the low value (5 3 40) of the chemical shuft of H-4 The coupling constants
Jis5 10, /5,12, and J; 5 1 2 Hz indicate an eq,eq,eq arrangement of H-3,4,5, and
Ji220and J, ; 54 Hz indicate an eg.av,eq arrangement of H-1,2,3 The 'H-nm 1
parameters of 13 and the [M]p, value (—201° water) closely resemble those of 1,6-
anhydro-f-n-mannopyranose!® Acetylation of 13 afforded the known!? triacetate 14
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Treatment of 5 with acetic anhydride in pyridine gave the diacetyl derivative 6,
whereas acetic anhydride in methanol gave the N-acetylepimine 7 Zemplén deacetyl-
ation'? of 6 and 7 regenerated 5 The frequencies v (N-C=0) for 6 and 7 are shifted
~25 cm™ ! to higher values in comparison to those of the secondary amido groups for
14, 15, and 20 (¢f Ref 13)

Treatment of the diacetyl derivative 6 with a catalytic amount of hvdrochloric
acid m moist chloroform afforded 4-acetamido-3-O-acetyl-1,6-anhydro-4-deoxy-f-D-
mannopyranose (15) in an almost quantitative yield The same compound was formed
on storing a chloroform solution of 6 for several days in the presence of silica ge! The
D-manno configuration of 15 has been proved by 1ts conversion mto the tiiacetate 14
The position of the acetyl group at O-3 n 15 follows from the *H-n m r spectrum,
which shows a downfield shift of 0 95 p p m for H-3 compared to the signal for H-3
in 13

The formation of 15 nvolves protonation of 6 to give the epinunium 1on 22
which rearranges into the 2-methyldiovolany lium 1on 23 Regioselective cleavage! =17
of 23 by water yields 15 Analogous reactions have been described for O-benzoyl
derivatives of 1,6 2,3- and 1,6 3,4-diunhydro-f-p-hexopyranoses!'$ !°
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The epimine 5 readily afforded the V-benzoyvl derivatine 9, which was isomerised
by sodium 1odide 1n acetone>® *! to give a 90°% yield of 2-phenyl-(1,6-anhydro-3,4-
dideoxy-fS-p-altropyrano) [4,3-d]-2-oxazoline (16) The structures of 9 and 16 were
established by 1r and 'H-nmr spectroscopy

Alkaline hydrolysis of 16 gave the expected 4-amino-1.6-anhydio-4-deoy-f3-D-
altropyranose (18) characterised as the hydrochloride 19 with an [M], value (—334°,
water) corresponding to those (—316°, —340°) for the hydrochlorides of 2-anuno-2-
deoxy?? or 3-amino-3-deovy derivatives?® of 1 6-anhydro-f-p-altropyranose The
IH-n mr spectrum of the tnacetyl derivative (20) of 18 revealed the signal for H-4 to
have a relatively low chemucal shift, indicating the acetamido group to be at C-4,
which 1s also verified by the disappearance of the J, \y couplhing on addition of
deuterated acetic acid The couplings J, 5 97 and J5 , 53 Hz indicate av,ex and
av,eq arrangements of H-2 3 and H-3 4, respectively and the D-altr o configuration
and 'C,(p) conformation

An alternative route to 20 mvolved acid-catalysed conversion of 4-acetamido-
1,6 2,3-dxanhydro-4-de0\y—/3-D—mannopyranose3 (24) with  participation of the
neighbouring acetarido group (see 25) However, the onazoline 17 was not found 1n
the reaction mixture and the principal, final product was 4-acetamido-1,6-anhydro-4-
deoxy-f-p-altropyranose (21) Its structure was proved by acetylation and by
hydrolysis which vielded 20 and 19, respectively
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The foregomng results indicate that the findings of Jeanloz and Rapin® on the
ammonolysis of 1 require correction Their reaction was conducted under conditions
very sinular to those described herein, but the products were acetylated and subjected
to chromatography on stlica gel (elution with chloroform-ethyl acetate) Under these
conditions, the formation of products due to acid catalysis can be anticipated Four
products were described (/) the major product which was partially crystalline and
was not further characterised (2) a compound {~5%, mp 203° [«]p, —95°
(methanol)} which was idenufied as the 2- or 3-acetate of 4-acetamido-1 6-anhydro-4-
d:ovy-B-p-glucopyranose (3) the diamine acetate 11 (30%) and () partially
crystalline material that was considered® to be an acetamido-1 6-anhydro-deoxy-f3-
D-hevopyranose

From the present study. it follows that product (/) contamned mainly the epimine
diacetate 6 Product (2) did not have the b-gluco configuration, but was +4-acetamido-
3-Q-acetyl-1 6-anhydro-4-deovy-f-p-mannopyranose (15) since acetvlation afforded
the triacetyl derivative 14, which was identical with an authentic sample prepared by
acid hydrolysis of the epimine 5 followed by acenvlation Compound 15 wa-. formed
by acid-cataly sed cleavage of the diacetylepinune 6 during the 1solation procedure We
consider product () to be 4-acetamido-1 6-anhydro-4-deony-f-pD-altropyranose (21),
because on \-deacenylatton by hydrochloric acid® 1t gave the hydrochloride 19
which 1 1ts physical properues, closely resembled the authentic sample prepared n
the present work The formation of 19 by ammonolysis of 1 may be accounted for by
comversion of the anminoepoxide 4 1nto the V-acetyl dernanve 24 followed by acid-
catalysed cleavage of the ovrane uing as described above

EXPERIMENTAL

Ceneral — \elting points were deternuned with a Boétius micro melting-point
apparatus and optical rotations with a Bendin—Ericsson ETL 143 A or Perlun-Elmer
MC-14 polanimeter at 23-25° Ir spectra were recorded with a Zeiss Jena UR 10
spectrophotometer (cell thichness 0 1 mm, unless stated o herwise), measurements of
hydrogen-bonding were peiformed on a Unicam SP 700 spect ophotometer 'H-
N mr spectra [internal (Me;S1),O] were recorded with a Varian HA-100 spec-
trometer Chemucal shifts are given on the J scale and are corrected for tetramethyl-
silane, J values are first-order spacings T ¢ was performed on Sihica Gel G (Merck)
with A, chloroform-propan-2-0l-25% ammonia—water-ethanol (20 20 2 2 1), B,
benzene-acetone (2 1) and C, chioroform-methanol (10 1) Detection was effected
with ninhydrin (for amines) or by charring with sulphuric acid Concentrations were
conducted at <50°/~ 12 mmHg

Ammoroly sis of 1,6-anhydro-2,4-di~O-toluene-p-sulphon yl-f-D-glucopyranose (1)
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— A sowtion of 1 (1 2 g) in methanol (80 ml) saturated with ammoma at — 10° was
heated 1n a steel autoclave at 90-100° for 32 h After 3 h, t1c (solvent 4) revealed
4-ammo-1,6-anhydro-4-deoxy-2- O-toluene-p-sulphonyl-f-D-glucopyranose (3,
Rg 0 59), 4-amino-1,6 2,3-dianhydro-4-deoxy-S-D-mannopyranose (4, R 046), 1,6-
anhydro-3,4-dideoxy-3,4-epimmo-f-p-altropyranose (5, R0 31). and 2,4-diamino-
1,6-anhydro-2,4-dideoxy-f-p-glucopyranose (10, Rz 0 17) As the reaction progressed,
3 and 4 gradually disappeared The mixture was concentrated to dryness, and the
residue v as crystallised from ethanol Sodium toluene-p-sulphonate was filtered off,
and washed with cold ethanol, and the combined filtrates were evaporated with 2 g
of silich gel and eluted from silica gel (30 g) with chloroform—propan-2-0l-25%
ammonia (20 10 1) to yield a product (116 mg, 32%) that was recrystallised from
ethanol-ether to give 5° (78 mg, 21%), m p 147-148° (with sublimation), [x], — 119°
(¢ 056, water) Subsequent elution with chloroform-propan-2-0l1-25% ammomna
(10 10 1) yielded crude 10 (234 mg, 57%) contamning traces of components having
stmilar Rg values Recrystallisation from ethanol gave 10 (110 mg, 27%) mp 151-
155° (dec) [«#]p —73° (¢ 095, methanol), it 7 mp 152-155°, [7]p —64° (c 2,
methanol) The properties of the corresponding acetyl derivative 11 were in agreement
with literature data® ¢ 7

1,6 3,4-Dianin dro-2-O-toluene-p-sulphom [-f3-p-galactopy 1 anose (2) — A solu-
tion of 1 (300 mg) 1n methanol (20 ml) saturated with ammonia at — 10° was stored
for 30 h at room temperature and then concentrated to dryness A solution of the
residue 1n water (13 mi) was extracted with chloroform (3 <5 ml) The combined
extracts were dried (CaCl,) and concentrated to dryness, and the residue (177 mg,
93°%) was recrystallised from chloroform~ethanol to give 2% (134 mg, 71%), m p 1497,
(1, —41°(c I 35 chloroform)

Z-dnuno-1,6-anlty di o-4-deo v -ff-pD-mannopri anose (12) and its I dr ochlor ide (13)
— A solution of 5 (150 mg) mn 5° sulphuiic acid (10 ml) was heated 1n a sealed tube at
100° for 12 h iittle 5 then remamned (t | ¢, solvent A) The solution was passed through
a column of Dowex 30W (H7) resm (5 g) which was washed with water to neutral
reaction and then with 3% ammoma (50 ml) The ammomacal solution was con-
centrated and the residue was eluted from a column of stlica gel (15 g) with chloro-
form-propan-2-0i-25% ammonia-water—ethanol (10101 11) to give 5 (25 mg,
17°%) followed by 12 (144 mg, 85%%) An ethanolic solution of 12 was treated with 7°%
hydrochloric acid 1n ethanol to gine the hydrochloride 13 (136 mg 66%). m p 208-
210° (dec), [zl —102° (¢ 075, water) 'H-Nmr data (100 MHz, Me,SO-d,)
5340 (J; . 12, Jy5 10Hz, H-4) 366 (Jsgxo 62 Jo, 70Hz H-6exo), 374
(/1 220,53 54Hz H-2),390(J; 554 J5,12 J;512,J,;11Hz H-3),422
(JS Gendo 0 73 Jénndo 6exo 70 HZ: H-Gendo), 470 (J-l- 3 1 JS 6enlo 0 7’ JS Hexo 6 2:
Jy s 12 Hz H-5),and 525(J, .20, J, 51 | Hz, H-1)

Anal Calc for C4H;.CINO; C 3647 H, 612, Cl, 1794 N, 709 Found
C.3703 H,621 CI, 1780, N 751

Authentic 13 prepared!! by ammonolysis of 1,6 3,4-dianhydro-3-p-talo-
pyranose®*, had m p 175-180° (dec ), [x]p —100° (¢ 0 42, water)

12
0,
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4-Acetanudo-2,3-di-O-acetyl-1,6-anhy dro-4-deoxy -B-D-mannopy ranose (14) —
Treatment of 12 (100 mg) overmight at room temperature with pyridine (2 ml)
contamning acetic anhydride (03 ml), followed by concentration to dryness with
methanol and crystallisation of the residue from ether-methanol, gave 14 (150 mg,
§1%), mp 182-183°, [x]p —84° (c 048, chloroform), —64° (¢ 06, methanol),
\CHCL 3440 (NH), 1754 (O-C=0), 1682, and 1505 cm™ ' (N~C=0)

Authentic 14, prepared'! by acetylation of 13, had mp 182°, [x]p —82°
(c 0 48 chloroform)

Treatment of 15 (80 mg) with acetic anhydride (0 2 ml) and pynidine (1 ml) also
zave 14 (89 mg, 95%), m p 181-183°, [x], —82° (¢ 0 88 chloroform)

Acetylation of 1,6-anindro-3.4-dideo)-3,4-epinuno-f-p-altropyranose (5) —
(@) To a solution of 5 (0 2 g) in pyridine (5 ml) was added acetic anhydride (0 3 mi),
and the solution was left at room temperature fo1 20 h T [ ¢ (solvent B) then showed
two spots having Rg 0 56 (main product) and 0 18 The mixture was treated with
methanol (2 mb) and chloroform (5 ml), and extracted with aqueous 5% sodmum
hydrogen carbonate (10 ml) The water layer was re-extracted with chloroform
(2 x5 l), and the combined chloroform solutions were dried (MgSO,) and con-
centrated The residie vas eluted from a column of sica gel (10 g) with benzene-
acetone (5 1) to ene first syrupy .V-acetvl-2-O-acetvi-3 4-dideoxy-3 4-epimino-f-b-
altropyranose (6 220 mg 70 %), [x]p —82° (¢ 0 95 chloroform), 1§t 1745 (O-C=0)
and 1710 em™ ! (N=C=0) 'H-N mr data (Me,SO-d,) ¢ 209 (6 H, NAc and OAc),
258 (Jy 520, J.3 ~0 J;, 60Hz, H-3), 288 (J;, 60, J,5009, J,, <02Hz
H-, 371 (/) 6eee <02, Is 60 b J6uro endo T 6 Hz, H-6e%0), 405 (J| gengo <02,
I3 6endo 06, Jointo 6uvo 7 0 Hz H-6endo), 468(J, .30 J, 3 ~0,J,, <03 Hz, H-2)
481 (J3509 Js a0 006 Js g0 4+ Hz, H-3) and 529(J, 530, 7,320, J; genao
<02, J| gexo <02 Hz, H-1)

tnal Calc for C,oH,sNO, C 53286 H 577 N 617 Found C, 3339

H,614 N 649

Further 4-acetarudo-3-0O-acetyl-1 6-anhy dro-4-deovy-fi-pD-mannopyranose (15
37mg  11%) was obtumned, after crystallisation fiom methanol-acetone-light
petroleum 15 gave matenal (27 mg, 8%), mp 193° (sublimauon), [z}, —102°
(¢ 078, methanol) which was identical with the authenuc sample prepared from the
diacetylepimune 6 by the actton of hydrochloric acid (see below)

(6) Epimine 3 (06 g) was treated with acenic anhydiide (1 6 ml) in pyridine
(10 ml) at room temperature for 2 h The somution was poured 1nto water (100 ml)
and the minture was left overnight Extracuion with an equal amount of benzene
yiclded 6 (~0 28 g) The aqueous solution was concentrated to dryness and the residue
was eluted from a column of neutral silica gel (30 g Woslm) with benzene-acetone
(85 15 and 70 30) to gnne 6 (0 2 g), followed by the O-acetylepimine 8 (80 mg) which
was not pure and changed slowly, 1§ 3320, 3280 (NH), and 1740 cm ™! (O-C=0)
"H-N'mr data (Me,SO-dg) & 186 (m, H-3), 205 (3 H, OAc), ~2 20 (not separated,
H-1), 370 (Joexo 1 <03, Joero 5 42, Joixo senao 7 0 Hz, H-6€%0), 4 03 (Jgupuo ; <0 3,
Seendo s ~0 3, Sgendo 6exo 0 8 Hz, H-6endo), 4 54 (J, , 30, Jy,3 ~02Hz, H-2),
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464 (Js 6exo 42, Js5 6engo ~C 5, Js o 09 Hz, H-5), and 522 (J, , 28, J, s 1 7 Hz,
H-1) Traces of the N-acetylepimine 7 were also found

N-Acetyl-1,6-anh) dro-3,4-dideoxy-3,4-epimuino-f-nD-altropyranose (7) — To a
solution of 5 (100 mg) in methanol (2 ml) was added acetic anhydride (0 1 ml) After
1 h at room temperature, the solution was kept in a refrigerator overnight The
crystals (113 mg, 87%) were collected, washed with light petroleum, and recrystallised
from methanol-ether to give 7, mp 171-173° (sublimation), [«], —102° (¢ 0 62,
water), vhe®' 3100-3500 (OH) and 1660 cm~! (N-C=0), vCHC 3565 (OH) and

max

1705 cm™" (N-C=0), +$$* 3566 cm~! (OH O intramolecular) 'H-Nm r data
(Me,SO-dg) 6206 (3H, NAc), 243 (J53, <05, J5,62,J5,20, J55 ~03Hz
H-3)’ 282 (J-l 3 6 Os J-i 5 1 Os J4 2 <03 HZ, H'4)s 367 (Jsexo 5 5 Or J6exo 6endo 735 HZ;
H-6ex0), 367 (J.; ~30, J> o ~70Hz, H-2), 398 (Jsenao s 0 6. Jecndo sexo 7 25,
Jeendo 1 ~0 3 Hz, H-6endo), 4 75 (J5 gexo 4 3 Hz, H-5), 511 (J; 2 ~29, J, 3 ~20,
Ji 6endo ~05 Ji 6exo ~0 Hz, H-1), and 523 (Jgy,» 6 95 Hz, OH)

Anal Calec for CgH, NO, C, 5188, H, 599, N, 757, Found C, 5216,
H,6 11, N, 787

4-Acetanudo-3-O-acet) I-1,6-anliy dro-4-deoxy -B-D-mannopy ranose (15) — To a
solution of 6 (270 mg) in chloroform (25 ml, saturated with water) was added
ethanolic 5% hydrogen chloride (6 drops) at room temperature The reaction was
monitored by tlc (solvent B, R0 18 for 15) After ~20 rmun, the solution was
concentrated to dryness and the residue was treated with ether Recrystallisation of
the product from methanol-ether gave 15 (282 mg, 96%), m p 191-193° (203-205°
n a sealed capillary), [z], —101° (¢ O 81, methanol), —62° (¢ 0 82, water), v 2" 3350
(NH), 3200-3400 (OH), 1725 (O-C=0), 1640, and 1545cm™! (N-C=0) 'H-Nmr
data (Me,SO-dg) 6187 (3 H, NAc), 204 (3 H, OAc), 3062 (Jeexo 1 ~0, Jgero 5 38,
Jeexa 6endo 1 0 Hz, H-6e70),371(J5 {19, J5 355, J5 ogu 83 Hz, H-2),389(J, , ~0,
Jiz ~14, Jys ~14, Jy\y 80Hz, H-4), 411 (Jeendo1 <02, Joenaos ~08,
J 6endo 6ex0 1 2 Hz, H-6endo), 434 (Js 4 ~14; Js 6exo 58, J5 genao ~08 Hz, H-5),
485(J3 253, J3, ~14, J3, ~12,J35 ~14Hz, H-3), 498 (Jou 2 81 Hz, OH),
522 (w/236 Hz, H-1), and 8 21 (Jyy 4 SO Hz, NH)

Anal Calc for C,H,;NO, C, 4897, H, 617, N, 571 Found C, 4925,
H, 633, N, 609

1,6-4nhy dro-N-benzoy I-3 4-dideoxy -3 ,4-epimuno-f-p-altropyranose (9) — To a
solution of 5§ (500 mg) in aqueous 5% sodium hydrogen carbonate (25 ml) at 0° was
added benzoyl chloride (0 5 ml) 1n three portions with vigorous shahing The nuxture
was shaken for a further 5 nmun, and then extracted with chloroform (3x 10 mi) The
combined organic layers were dried (MgSO,), and concentrated to dryness Re-
crystallisation of the residue from ethanol gave 9 (827 mg, 96%), mp 137-138%,
[#]p —113° (¢ 063, chloroform), vH¢"™ 3550 (OH) and 1678 cm™ ! (N-C=0) 'H-
N mr data (Me,SO-dg) 6259 (J34 62, J3y 19Hz, H-3), 299 (J;3 60, J, 5
~09 Hz, H4), 372 (Jgexo 5 44 Joexo 6endo 1 2 Hz, H-6exo), 387 (J,, 30, J,;
<03 Hz, H-2), 402 (Jsendo,s <035, Jsendo,6cx0 1 0 HZ, H-6endo), 484 (Js geco
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~42Hz, H-5, 521 (J,,+J, 5 ~46Hz, H-1), 740-772 3 H, aromatic), and
7 84-8 05 (2 H, aromatic)

Anal Calc for C,3H,;3NO, C, 6315, H, 530, N, 566 Found C, 6311
H, 538, N, 6 09

2-Pheny I-(1,6-anhy di 0-3,4-dideoxy -B-p-alti opy 1 ano)-14,3-dl-2-o\azoline (16) —
A muxture of 9 (500 mg), sodium iodide (3 g) and acetone (20 mi) was heated m a
sealed tube at 100° for 8 h, and then concentrated to dryness The residue was eatracted
with ethyl acetate (3 x 10 ml) Concentration of the combined extracts and recrystal-
lisauon of the residue from ethanol gave 16 (430 mg, 86%) m p 223° (sublimes at
150°) [#]p —90° (c 0 53, methanol) v2BF 3385, 3195 (OH) 1640 (C=N), 1603 1580,
1497, and 1452 cm™ ! (aromatic ring) 'H N mr data (Me,SO-dg) 0336 (J, 3 53,
Jy 1 <05Hz, H-2), 373 (Joexo,5 5 3, Jocxo,0endo 7 7 Jooxo 1 <02 Hz, H-6ev0), 3 89
(Jocndo 5 1 0. Joindo 6ero 775 Joendo 1 <02 Hz H-6endo), 427 (S, 5 ~10, J; 395,
Jys, <05Hz H-4),473(J3495,J35,53 J5, <02Hz H-3),494 (S5, ~10
Js gendo 1 0 J5 gexo 33 Hz, H-3),and 520 (4, .26, J;, ; <02 Hz H-1)

Anal Calc for C;3H,;3NO, C 6315. H 530 N 566 Found C 6288
H, 536, N, 617

4- 4nuno-1.6-anin di o-4-deox -fi-D-altropyranose (18) and 1ts Iy drocliloride 19 —
A suspension of finely powdered 16 (250 mg) 1n aqueous 5% potassium hydroxide
(15 ml) was heated 1n a sealed tube at 90-110° for 24 h with occasional shaking The
hydrolvsis was monitored by tlc (solvent C) The solution was then added to a
column of Dowex 50W (H7™) resin and eluted with distilled water (500 ml) Elution
with 5% ammonia gave 18, which was recrystallised twice from methanol to give
material (31 mg 19°0) mp 162-163° [z}, —203° (¢ 0 3% water) The combined
mother liquors were neutralised with ethanolic 7% hvdiochloric acid, and then
concentrated to give 19 (81 mg, 45%) mp 190-230° (dec), [#]p —169° (¢ 051
water) hit ® for an unspecified 1 6-anhydro-aminodeoxy-3-p-hevopyranose hydro-
chloridde, mp 221-225°% [x], —169 (¢ 11, water) 'H-Nmr data (Me,SO-d,)
J 3 40-3 90 (m. H-2 3 4 6endo,6ex0), 4 83 (/5 geo 5 5 Hz, H-5), and 523 (J, , | 3 Hz,
H-1)

Anal Calc for C¢H,,CINO, C 3647 H. 612 Cl. 1794 N. 709 Found
C 3680,H,611,CL 1806, N, 7 36

Compound 24 {50 mg m p 145-149° (sublimes) [2]p —29° (¢ 2, chloroform)}
was heated with ethanol (2 ml) containing 6\ hydrochloric acid (0 15 ml) 1 a sealed
tube for 40 mun at 100° The nuxture was diluted with benzene and concentrated and
an ethanolic solution of the residue was decolourised with charcoal, filtered, and
concentrated Recrystallisation of the residue from ethanol gave 19 (32 mg, 60%)
which was 1dentical with the authentic sample described above

4-Acetamido-2,3-dr-O-acety I-1,6-anhyd 0-4-deo xy-f-D-altropyranose (20) — (a)
Hydrochloride 19 (35 mg) was treated with acetic anhydride (3 ml) and anhydrous
sodium acetate (0 2 g) at ~100” for 30 min Water (5 ml) and methanol (1 ml) were
added to the cooled mixture which was concentrated to dryness A solution of the
residue in methanol was concentrated and a solution of the residue in water (2 ml)



AMINO SUGARS 41

was extracted with chloroform (3x3 ml) The combmed extracts were dried
(MgS0,), filtered, and concentrated to give 20 (47 mg, 92%), [rlp —114° (¢ G 53,
chloroform), v{I™ 3443 (NH), 1748 (O-C=0), 1684, and 1510cm~!' (N-C=0)
'H-Nmr data (CDCl;) 6199 (OAc), 205 (NAc), 2 10 (OAc), 3 83 (Jsero s 5 4,
J6exo sendo 8 3 Hz, H-6ev0), 403 (Jyengos 08, Joundo,6ex0 S 3 Hz, H-6endo), 4 57
(Us,2 ~20, J5 6endo 08, Js5 600 54 Hz, H-5), 4 64 (J4,5~20,J,553 J,\u80Hz
H-4), 487 (4,97, J,, 1 5Hz, H-2), 523 (J3 4 33, J3, 97 Hz, H-3), and 6 21
(/an ¢ ~80Hz, NH)

(h) To a solution of 243 (100 mg) 1n chloroform (10 nil) saturated with water,
ethanolic 5% hydrochloric acid (0 4 ml) was added The misture was left overmight
with occasional shaking neutralised with a suspension of Amberhite IR-45 (HO™)
resin in ethanol and concentrated Residual crude 21 was dried over phosphorus
pentaoxide and then acetylated as described 1n (@) to eive syrupy 20 (135 mg 87%),
[#x]lp —112° (¢ 05 chloroform) Its identity with the authentic sample 1 (¢) was
proved by 1 r spectroscopyandglc
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