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ABSTRACT 

Treatment of the title dltosylate 1 or dIanhydnde 2 with methanohc ammorua 
afforded 1.6-anhydro-3,4-dldeouy-3,4-eplrmno-P-D-altropyranose (5) and 2,4-&ammo- 
1,6-anhydro-2,4-dldeoxy-/3-o-glucopyranose ma 4-ammo-l,6 2,3-dlanhydro-4-deoxy- 
D-D-mannopyranose Acid hydrolysis of 5 gave 4-ammo-I,6-anhydro-4-deoxy-j?-D- 

mannopyranose, and treatment of the &acetyl derlvatlve of 5 with hydrochloric acid 

m morst chloroform ylelded ~acetamIdo-3-O-acetyl-1,6-anhydro-4-deoxy-~-D-manno- 
pyranose Partial acylatlon of 5 with acetlc anhydrIde or benzoyl chlonde gave the 

N-acetyl or the !V-benzoyl denvatlve, respectively The latter compound was 
Isomer.sed \iIth sodmm Iodide m acetone to an oxazolme derrvatlve, alkaline 

hydrolysis of which yIelded 4-ammo-1,6-anhydro-4-deoxy-P-D-altropyranose (18) 
The hydrochlollde of 18 was prepared by treatment of 4-acetamtdo- I,6 2,3-dlanhydro- 

4-deoxy-/?-D-mannopyranose w Ith hydrochloric acid m ethanol 

INTRODUCTION 

In contmumg our studyLm3 of the lsomensatlon of trQ)zS-r-ammo-omrane 

derlvatrves of 1,6-anhydro-/?-D-heuopyranoses mto the correspondmg tram-x- 

hydroxyazIndme denvatlves, we have mvestlgated the ammonolysls of 1,6-anhydro- 

2,4-dl-O-toluene-p-sulphonyl-j&D-glucopyranose (1) and 1,6 3,4-&anhydro-2-0- 

toluene-p-sulphonyl-p-D-galactopyranose (2) Compounds 1 and 2 are readdy 
avaIlable as potentral startmg materials for the preparation of some 4-ammo-4-deoxy 

denvatlves of hexoses related to naturally occurring ammodeovy sugars4 s Further- 

more, we repcrt revlslon of some mterpretatlons 6 of experImenta data pertammg to 

the ammonolysls of 1 

*Syntheses with Anhydro Sugars Part XXIX For Part XXVIII, see J Pacak, M Braunova, D 

Stropova, and M cerny, Collect Czech Chem Conm~an ,42 (1977) 120-131 
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RESULTS AND DISCUSSION 

Treatment of 1 or 2 wth methanohc ammoma for 24 h at 100” gave, after 

cnromatography, knon n3 1,6-anhydro-3,4-dldeo\y-3,4-eplmlno-~-D-altropyranose 

(5) and 2,4-dlarmno-1,6-anh_vdro-2,Cdldeo~~-~-D-glucopyranose6 ’ (10) in approxi- 
mately equal amounts 

The comersIon of l-2 ~~th ammoma proceeds readily at r3om temperature, 
althoqh more slo~~ly than \\Ith so&urn metho\lde solution m chloroform’ The 

conversion 2 + 5 Involves the sequence 2 -_) 3 -+ 4 -+ 5~ 10 The highly regloselectlve 

reactIon2-+4-anuno- 1 6-anhydro-4-deouy-_ ‘- 0-toluene-p-sulphon~i-/)-D-gIuco- 

pyranose (3) and the con\elslon of 3 -+4-amino- I,6 2,3-&anhydro-4-deoxy-P_D- 

mannop) rnnose (-I) correke X\ kth the general reactn lty of 2 w1 th other nucleoph_Jlc 

or electropn~hc reagents’ On treatment ~lth nmmonta, 4 partlallq IsomerIses3 into 
eprmtne 5 and partially undergoes tie II ?se to gwe 10 T 1 c relenled that, m the first 

stages of ammonol>sls of 2 3 and 4 are present. but gradunll> disappear N lth the 
simultaneous formatIon of 5 and 10 \uthentIc 3 nas prepared by catalytx reduction 

of i,6-anhl dro-l-azldo--Z-deoxy-I- 0-rolL,ene-p-sulphonyl-fi-D-Slucopyranose3 over 

palladwm 

A$ qs H2g R2/N@ 
4 6 R’= R2=H 

1 R=OTS 6 R’=R’=Ac 

3 R=NHZ 2 7 R’=H R’=Ac 

8 R’= AC R2= H 

9 R’= H R2= Bz 

RNq R3N@ R&g R2b,@ 
NhR ‘0 OR’ 

10 R=H 12 R’= Rz= Q3= H 16 R=Ph 18 R’=R’=H 

11 R=Ac 13 R’= R2= H R3= P&i 17 R=Me 19 

R’= R2=R3=Ac 

R’= R’=H&I H 

,4 20 R’= R’=Ac 

15 R’=H R2=R3=Ac 21 R’=H R’=Ac 

Hydrolysis of the eplmlne 5 lath 10 “/o sulphunc acid at 100” YIelded 4-ammo- 
I ,6-anhydro-Qdeoxy-/?-D-mannopyranose (12) Isolated as the hydrochionde 13 and 

&u-acterlsed as the trlacetate 14 *H-N m r data for 13 m methyl sulphoxrde 
establrshed the ‘C,(D) conformation The presence of the ammo group on C-4 IS 
mdlcatcd b> the lo\\ L niue (5 3 40) of the chemical shift of H-4 The couplm,o constants 

JJ j 1 0, Jj _c I 3, and f; 5 1 2 Hz mdlcate an eq,eq,eq arrangement of H-3,4,5, and 
J , z 30andJ1 i 5 d Hz mdrcate an eq_a\,eq arrangement of H-1,2,3 The ‘H-n m 1 
parameters of 13 and the [Ml, value (-201” water) closely resemble those of 1,6- 
anhydro-/i-o-mannopyranose ” Acetylatlon of 13 afforded the known’ ’ trlacetate 14 
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Treatment of 5 with acetlc anhydride m pyrldme gave the dlacetyl derlvatwe 6, 
whereas acetIc anhydnde m methanol gave the N-acetyleplmme 7 ZempICn deacetyl- 
atlon’ ’ of 6 and 7 regenerated 5 The frequencies v (N-C=O) for 6 and 7 are shlfted 
-25 cm-’ to higher values m comparison to those of the secondary amldo groups for 
14, 15, and 20 (cf Ref 13) 

Treatment of the dlacetyl derlvatrve 6 wth a catalytic amount of hydrochlorrc 
acid m moist chloroform afforded 4-acetam~do-3-O-acetyl-l.6-anhydro4deoxy-j?-D- 
mannopyranose (15) m an almost quantltatlve yield The same compound was formed 

on stormg a chloroform solution of 6 for several days m the presence of sllrca ge! The 
D-nza!zrzo configuration of 15 has been proved by Its converslon mto the tllacetate 14 

The posItIon of the acetyl group at O-3 m 15 follons from the ‘H-n m r spectrum, 

which show a do\tnfield shift of 0 95 p p m for H-3 compared to the slgnal for H-3 
m 13 

The formanon of 15 mvolves protonatlon of 6 to gwe the epmlimum ion 22 

which rearrange5 mto the 2-methqldlo\olanJ Iran Ion 23 Regloselectlve cleavage “-’ ’ 
of 23 by llaater jlelds 15 Analogous reactlons hake been described for O-benzoyl 
derlvatll es of I ,6 3,3- and I ,6 3,-?-dlanhydro-/)-o-hewpyranoses” I9 

- 15 

22 23 

The eplmlne 5 read111 afforded the IV-benzoyl derwatl\ e 9, LX hlch 11 as lsomerlsed 
by sodmm lodlde In acetone” ” to give a 90” o J lcld of 3-phenyl-( I ,6-anhydro-3,4- 

dldeo\y-/i-D-altropyrano) [4,3-t/J-2-ouazohne (16) The structures of 9 and 16 u ere 
estabhshed by I r and ‘H-n m r spectroscopy 

Alkalme hydrolysis of 16 gave the expected 4-ammo- 1_6-anhydl o-4-dco\y-/l-D- 

altropyranose (18) characterlsed as the hqdrochlonde 19 \\lth an [Ml, value (-X4”, 

~1 ater) corrcspondmg to those (- 3 I6”, - 340”) for the hydrochlondes of 2-amino-2- 

deoxy ’ ’ or 3-amtno-Sdeo\y derwatwes23 of 1 6-anh> dro-/?-D-aitropyrnnose The 

‘H-n m r spectrum of tfle trlacetyl derlvatwc (20) of 18 revealed the sIgna for H-4 to 
have a relatively low chemical shift, mdlcatmg the acetamldo group to be at C--I, 
which IS also verified by the disappearance of the J4 ,11 couplmg on addltlon of 
deuterated acetlc acid The coup&s Jz 3 9 7 and J3 4 5 3 Hz lndlcate ax,ax and 
ax,eq arrangements of H-2 3 and H-i 4, respectively and the malt, o configuratlon 

and ‘CA(~) conformation 
An alternatwe route to 20 Involved acid-catalysed conversion of 4-acetamldo- 

I ,6 2,3-dtanhydro-4-deoxy-/3-D-mannopqranose3 (24) wth partlclpatlon of the 
nelghbourmg acetamtdo group (see 25) Ho\\ever, the o\azohne 17 nns not found m 

the reactlon ml\ture and the prmclpal, finai product ws 4-acetamtdo-I .6-anhydro-4- 
deosy-/3-D-altrop!,ranose (21) Its structure \\as proved by acetylatlon and by 

hydrolysis which yielded 20 and 19, respectweb 
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- A SoWIon of 1 (1 2 g) m methanol (80 ml) saturated wth ammoma at - 10” was 
heated m a steel autoclave at 90-100” for 32 h After 3 h, t 1 c (solvent A) revealed 
4-ammo-I$-anhydro-4-deoxy-Z- O-toluene-p-sulphonyI-/?-D-glucopyranose (3, 
RI= 0 59), 4-ammo-i ,6 2,3-&anhydro-4-deoxy-B-D-mannopyranose (4, RF 0 46), 1,6- 

anhydro-3.4-dldeoxy3,4-eplmlno-p-o-attropyranose (5, R, 0 3 1). and 2,4-&ammo- 
1,6-anhydro-2,4-dldeouy-[i-o-glucopqranose (10, R, 0 17) As the reactlon progressed, 
3 and 4 gradually dlsappeared The mwure was concentrated to dryness, and the 
restdEe v as crystaked from ethano1 Sodium toiuene-p-sulphonate was filtered off, 
and washed wth cold ethanol, and the combmed filtrates were evaporated wth 2 g 
of SIIIC’L gel and eluted from slhca gel (30 g) wth chIoroform-propan-2-01-X% 

ammonia (20 IO 1) to yield a product (: 16 mg, 32%) that was recrystalhsed from 
ethanoJ-ether to gl\e 53 (7s m g, 21%), m p 147-148” (\\Ith subhmatlon), [‘A],, - 119’ 
(c 0 56, water) Subsequent elutlon wth chloroform-propan-2-ol-25% ammoma 
(IO 10 1) ylelded crude 10 (234 mg, 57%) contarnrng traces of components having 
smnlar RF values Recrystalhsatlon from ethanol gave 10 (1 IO mg, 37’4) m p 151- 
155” (dec ) [rlD - 73’ (c 0 95, methanol), ht ’ m p 152-155”, 1~1~ - 64” (c 2, 
methanol) The propertIes of the corresponding acetyl denkatwe 11 \\eere m agreement 
\\lth kerature data7 6 ’ 

1,6 I,4-DtatzJ1 I clro-lO-toftrL~tre-p-srrlp/lon 1 I-/3-D-galactopl I ntmse (2) - A solu- 
tlon of 1 (300 mg) 111 methanol (20 ml) saturated nlth ammoma at - 10’ was stored 
for 30 h at room temperature and then concentrated to dryness A soiutlon of the 

resrdue In l~ater (15 ml) U‘LS extracted v,~th chloroform (3 x 3 ml) The combmed 
extracts \\ere dried (C&I,) and concentrated to dryness, and the restdue (177 mg, 
93OG) \ias recrystnllrsed from chloroform-ethanol to gwe 28 (134 mg, 71%), 111 p 149”, 

[7JL, --!~I”(L I 35 chloroform) 
I- ~nun0-1,6-anl1~ (it o-~-&o 11 -/Gu-wamop1 t cttme (12) ad try II I dt ocidot de (13) 

- A solution of 5 (150 mg) In 5” o >uIphuI IC acid (I 0 ml) \\as heated In a sealed tube at 
100’ for 13 h little5 then remLuned(t 1 c, solLent ri) The solutlon \\as passed through 
,I column of Do\\e~ 5OW (H-) resm (5 g) ~hlch \\as \\ashed \!lth water to neutral 
reactlon and then \\lth 5% ammoma (50 ml) The ammomacal soiutlon ~~3s con- 
centrated and the resdue L\L~S eluted from a column of srlrca gel (15 g) wth chloro- 
form-propan-3-ol-25”,6 _tmmoma-\\ater-ethanol (10 10 1 1 1) to give 5 (25 mg, 

17O:) follo\\ed b, 12 (14-l mg, S5?:) An ethanohc solution of 12 was treated ii~th 7”‘o 

h>drochlorlc acid In ethanol to gl\e the h>drochlorlde 13 (136 mg 66%). m p 2OS- 

210’ (dec), [Y]~ - lo_?’ (c 0 75, \\ater) ‘H-N m r d‘tta (100 MHz, Me,SO-d,) 
S 3 40 (J3 a 1 2, Ja 5 10 Hz, H-4) 3 66 (Js 6rro 6 2 J6 b 70 Hz H-6euo). 3 74 

(-‘I 2 2 0, Jz 3 5 4 Hz H-Z), 3 90 (J2 3 5 4 J3 s 1 2 J3 5 1 2, J, j 1 1 Hz H-3), 4 21! 

(Js Gendo 0 7, J6rndo 6exo 7 0 Hz, H-6endo), 4 70 (J4 5 I 0, J5 6rn,o 0 7, J,- 6e_, 6 2, 

J ,,12.Hz,H-S),and525(J,.30,J,;l lHz,H-1) 

A& Calc for C6H,,CIN0, C 3647 H, 6 12, Cl, i7 9-l. N, 709 Found 

C.3703 H,631 Cl, 1780,N 751 
Authentic 13 prepared ’ ’ bv amrnonolysIs of I,6 3,4-dIanh~rdro-/3-D-taIo- _ 

pyranose”, had m p 175-150” (dec ), blD - 100” (C 0 42, mater) 
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4-~1etann~oo-~,3-nl-O-acetJ’I-l ,6-a&J dro+deo_sJ -/3-m?rannop3 rarzose (14) - 

Treatment of 12 (100 me) o\ermght at room temperature mlth pyrldme (2 ml) 
contalnlng acetIc anh>dnde (0 3 ml), followed by concentration to dryness ulth 
methanol and crqstaIhsatlon of the residue from ether-methanol. gave 14 (I50 mg, 

S-i%), m p lS2-lS3”, [;(]o - S4” (C 0 4S, chloroform), - 64” (c 0 6, methanol). 

,zl:13 3442 (NH), 1754 (0-C=O), 16S2, and 1505 cm- ’ (N-C=O) 

Authentic 14, prepared * ’ by acetylatlon of 13, had m p IS2”, [r]o -S2” 

(c 0 4s chloroform) 
Treatment of 15 (SO mg) with acetlc anhydrrde (0 2 ml) and pyndme (1 ml) also 

gave 14 (89 mg, 95%), m p 1!31-lS3”, [rlD -WC (c 0 SS chloroform) 
Acetl tatIon of I ,6-anhl rlro-3,4-rir&o 1~ -j,4-epprnlulo-J3-D-altrop~ ranosc (5) - 

(a) To ;L solutron of 5 (0 2 2) m pyrxime (5 ml) \xas added acetrc anhqdrlde (0 3 ml), 

and the solution \\a~ Left at room temperature foi 20 h T I c (solvent B) then sho\\ed 

tki o spots ha\mg R, 0 56 (main product) and 0 IS The mixture \\as treated \\lth 
nlethanol (3 ml) and chloroform (5 ml), and extracted u lth aqueous 5% sodmm 
11) drogen carbonate (10 ml) The Ii ater la> er i\as re-extracted \\lIth chloroform 
(2 x 5 n-l), and the combmed chloroform solutions were dried (MgSO,) and con- 
centrated The rcsldle v as eluted from a column of swca gel (10 g) x\~Ith benzene- 
acetone (5 1) to g~\e first syrupy L\-acctyl-?-O-acetyl-3 4-dldeoxy-3 4-eplmmo-P-u- 
aitropb ranose (G 230 nig 70 ?O), [I]~ - S1’ (c 0 95 chloroform), \:::I3 17-E (0-C=O) 

and I;10 cm-’ (N-C=O) ‘H-N 111 I- data (LielSO-rl,) 3 2 09 (6 H, NAc and Ok), 

2 5s (JI 3 3 0, J2 3 -0 J3 A 6 0 Hz, H-3), 2 SS (J3 -L 6 0, Ja 5 0 9, f1 -L t0 2 Hz, 
H-J), 3 ii (J1 Gc,O t0 2, Jj (iLcO 4 4, JGLx, (jendo 7 6 Iiz, H-6eko), -LOS (J, 6endo t0 3, 
J 3 6~11th 0 6, Jmrlo 6rxo 7 6 Hz ‘H-6endo), 4 6s (J, z 3 0 J2 3 A 0, J, 4 t0 3 Hz, H-2) 

3 S I (JA j 0 9 Js brndo 0 6 Jj Ot’(O 4 -I Hz, H-5) and 5 29 (J, 1 3 0, J, 3 2 0, J, 6cndo 

~0 2, J, 6cxo (03 Hz, H-l) 
III& Calc for CIOH13NOS C 52 S6 H 5 77 N 6 17 Found C, 53 59 

H, 6 14 N 6 -I9 

Further -I-aceramldo-3-O-acetb I- 1 6-anh! dro--Ldeoxy-/i-u-mannopyranose (15 

37 mg I I’?o) \\\d~ obwned, aftetel crystalh~dtlon from methanol-acetone-hght 
petroleum 15 gale material (27 mg, SO/,), m p 193’ (sublnnatlon), [r]n - 102” 

(L 0 7S, methanol) v iuch pi as ldentlcal nlth the authentrc sample prepared from the 
dfacet) fepnnme 6 by the actlon of h} drochlorlc acid (see below) 

(b) Epunme S (0 6 g) Itas treated wth acetx anhqdllde (1 G ml) m pyrldme 
(10 ml) at room temper&Lture for 2 h The sonmon \\a> poured mto water (100 ml) 

and the FMure wx left overnight Ektractlon filth an equal amount of benzene 

> lclded 6 ( - 0 3s g) The aqueous solution \\as concentrated to dryness and the residue 
was &ted from a column of neutral slhca gel (50 s Woclm) L\ lth benzene-acetone 
(S5 I5 and 70 30) to gl~c 6 (0 2 gL followed by the O-acetyleplmme 8 (80 mg) which 
l\Llb not pure and changed slo~\ly , \zJ:‘3 3320, 32SO (NH), and 17-u) cm-’ (O-C=O) 
‘H-Y m r data (hIelSO-rl,) 3 1 S6 (m, H-3), 2 OS (3 H, OAc), -2 20 (not separated, 

HAL 3 70 (Jhexo L ~0 3, Jhexo 5 4 2, feLxO BcnJo 7 0 Hz, H-6euo), 4 03 [Jsrndo I -co 3, 
J 6endo 5 -O 5, f6rndo 6exo 6 S Hz, H-6endo), 4 54 (J, l 3 0, J2,3 _ 0 2 HZ, H-2), 
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4 64 (Js .scxo 4 2, J5 Bend,, -C 5, J, 4 0 9 Hz, H-5), and 5 22 (J1 2 2 8, J1 3 i 7 Hz, 
H-1) Traces of the N-acetylepmune 7 were also found 

N-Ace~yl-1,6-atzlz~dro-3,4-dfdeo.~~-3,4-ep~m~no-~-D-altropyranose (7) - To a 
solution of 5 (100 mg) m methanol (2 ml) was added acetlc anhydrlde (0 1 ml) After 

1 h at room temperature, the solution was kept m a refrigerator overnIght The 
crystals (113 mg, 87%) were collected, washed with hght petroleum, and recrystalhsed 

from methanol-ether to give 7, m p 171-173” (subhmatron), [a],, - 102” (c 0 62, 
water), v?~?’ 3100-3500 (OH) and 1660 cm-’ (N-C=O), vz!j:13 3565 (OH) and 

1705 cm- ’ (N-C=O), L::: 3566 cm-’ (OH 0 mtramolecular) ‘H-N m r data 

(Me,SO-&) S 2 06 (3 H, NAc), 2 43 (.I3 z t0 5, J3 4 6 2, J3 1 2 0, J3 5 -0 3 Hz, 

H-3), 2 52 (Ja 3 6 0, J.t 5 1 0, Js 1 t0 3 Hz, H-4), 3 67 (Jeexo 5 5 0, JSexo 6endo 7 35 Hz, 
Hdeko), 3 67 (J, 1 -3 0, J2 Oti -7 0 HZ, H-2), 3 9S (Jecndo s 0 6, JGendo ,+_ 7 25, 
J 6cndo 1 -0 3 Hz, H-6endo), 4 75 (J5 6cxo 4 3 Hz, H-5), 5 11 (J1 2 m-2 9, J, 3 m-2 0, 

J 1 Btndo -0, J, ccxo -0 Hz, H-l), and 5 23 (Jo,,,, 6 95 Hz, OH) 
&a/ Calc for C8HIINOa C, 51 SS, H, 5 99, N, 7 57, Found C, 52 16, 

H, 6 11, N, 7 S7 

4--?ceta~~~mo-3-O-acet~I-Z,6-~r1l1~ d-o-+deoxJ -P-D-l?lanr2op~ranose (15) - To a 
solution of 6 (270 mg) m chloroform (25 ml, saturated with water) was added 
ethanohc 5% hydrogen chloride (6 drops) at room temperature The reactlon was 

momtored by t 1 c (solvent B, RF 0 IS for 15) After -20 nun, the solution was 

concentrated to dryness and the residue was treated with ether Recrystalhsatlon of 
the product from methanol-ether gave 15 (2S2 mg, 96%), m p 191-193” (203-205” 
m a sealed capillary), [rlD - 101” (c 0 Sl, methanol), -663O (c 0 S2, water), v>~,* 3350 
(NH), 3200-3400 (OH), 1725 (0-C=O), 1640, and 1545 cm- ’ (N-C=O) ‘H-N m r 

data (Me?SO-c&) S 1 57 (3 H, NAc), 2 04 (3 H, OAc), 3 62 (J&,, t -0, J6_,, 5 5 S, 
J Bexo 6cndo 7 6 Hz, H-6e\o), 3 71 (J, 1 1 9, J1 3 5 5, J2 OH S 3 Hz, H-2), 3 89 (J4 1 -0, 

J 53 - 1 4, J.t 5 - 1 4, f..t ,ki S 0 Hz, H-4), 4 11 (Jrjcndo 1 -CO 2, J6endo 5 -0 S, 
J 6endo Gcxo 7 2 Hz, H-6endo), 4 34 (Jj A - 1 4, Js 6ex,, 5 S, J5 Bend,, -0 8 Hz, H-5), 
4 SS (J3 2 5 3, f3 -F - 1 4, J3 I - 1 2, J3 j - 1 4 Hz, H-3), 4 9s (JOH 1 S 1 Hz, OH), 

5 22 (w/2 3 6 Hz, H-l), and S 21 (J,,, -F S 0 Hz, NH) 

Aftal Calc for C,.HIjNO, C, 4S 97, H, 6 17, N, 5 71 Found C, 49 25, 

H, 6 33, N, 609 

I,& 4r1/1) d-o-N-berlro_~ l-3 4-hriLo_~~-3,4-ep!mmo-~-o-altt opts atlose (9) - To a 
solution of 5 (500 mg) m aqueous 5% sodnun hydrogen carbonate (25 ml) at 0” \\as 

added benzoyl chloride (0 5 ml) m three portlons with vigorous shahmg The nurture 

was shaken for a further 5 nun, and then extracted \vlth chloroform (3 x 10 ml) The 
combmed organic layers were drred (M&O,), and concentrated to dryness Re- 

crystalhsatlon of the residue from ethanol gave 9 (827 mg, 96%), m p 137-13S3, 
[Y],, - I 13” (C 0 63, chloroform), ~2::‘~ 3550 (OH) and 1675 cm- 1 (N-C=O) ‘H- 

N m r data (hle,SO-&) b 2 59 (J3 4 6 2, J3 1 1 9 Hz, H-31, 2 99 (Ja 3 6 0, Ja 5 

-0 9 Hz, H4), 3 72 (Jc,,a 5 44, J,,,, Bend,, 7 2 Hz, H-6exo), 3 S7 (Jz.1 10, J2,3 

to 3 HZ, H-2), 4 02 (Jecnd,,,5 <O 5, J6cndo,6cxo 7 0 Hz, H-6encW, 4 54 (J, 6.210 
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-42 Hz, H-5), 521 (J,,I!+J, 3 -4 6 HZ, H-l), 7 40-7 72 (3 H, aromatlc), and 
7 SP8 05 (2 H, aromatic) 

A& caic for C13H13NOS C, 63 15, H, 5 30, N, 5 66 Found C, 63 11 

H, 53s. N, 609 
2-PflelU I-(1,&& dt 0-3,4-&ko_~~ -/l-D-ah opt I mlo)-[~,3-dl-2-o~a-olrne (16) - 

A mxturc of 9 (500 mg), sodwm lodlde (3 8) and acetone (20 ml) M as heated In a 
sealed tube at 100” for S h, and then concentrated to dryness ihe residue L\ as extracted 
\\ltll ethyl acetate (3 x 10 ml) Concentration of the combmed extracts and recrystal- 
llsarlon of the residue from ethanol gake 16 (430 mg, 56%) m p 225” (sublrmes at 
150') blD -90" (c 0 53, methanol) Y,,, hur 33S5, 3195 (OH) 1610 (C=N), 1603 15S0, 

1497, and 1452 cm-’ (aromatIc rmg) ‘H N m r data (Me,SO-&) 3‘ 3 36 (f? 3 5 3, 

Jz -c to 5 HZ, H-2). 3 73 (JSexo,j 5 3, JEcx.o,oendo 7 7 JsLxO , ~0 :! Hz. H-6elo), 3 S9 

(Jbcndo 5 I 0. Jerndo 6+,,, 7 7, JeLndo 1 ~0 2 Hz I-Mendo), 3 27 (JA 5 - 1 0, JJ 3 9 5, 
J4 z t0 5 HZ H-A), 4 73 (J3 1 9 5, J3 2 5 3 J3 , t0 2 Hz H-31, 4 94 (J, L - [ 0 

Ji 6endo 1 0 Js tsero 53Hz,H-5),and520(J, ?26, J, j tO2Hz H-l) 
Am7/ Calc for C13H13N05 C 63 15. H 530 N 5 66 Found C 62 SS 

H, 5 36, N, 6 17 
4- 411~1no-1.6-nnh1 rit o-+rleo\ )-/3-D-nltropl t at~osc (18) arrd Its 11q rh ochiot de 19 - 

A suspension of finely poildered 16 (350 mg) m aqueous 5% potassium hbdrovlde 

(15 ml) was heated m a sealed tube at 90-I 10’ for 2-f h \\~th occablonal shahmg The 

hjrdrol>szs UPS monItored by t 1 c (solvent C) The solution \\ as then added to a 

column of Dowex 5OW (H’) resm and eluted wth dlstllled nater (500 ml) Eiutlon 
11 ith 5% ammoma save 18, Much was recrystalhsed t\\Ice from methanol to swe 
matcrlal (31 mg 19”“) m p 162-163” blD -203’ (c 0 3-I water) The combined 
mother liquors \\ere neutrdhsed \\Ith ethanolx 7% hydlochlorx acid, and then 

concentrated to gwe 19 (Sl rnz, 45%) m p 190-230’ (dec ), [rlD - 169” (c 0 51 

\\ ater) ht 6 for an unspecified 1 6-anh> dro-ammodeo\y-/I-u-he\opyranose hydro- 
chloride, m p 221-2X”, [xl,, - 169 (c 1 1, water) ‘H-N m r data ( MelSO-rl,) 

S 3 -10-Z 90 (m. H-3 3 4 6endo,6euo), 4 S3 (J, 6rlo 5 5 Hz, H-5), and 5 23 (J, 1 1 3 Hz, 
H-l) 

Atznl Calc for C6H,,CIN0, C 3647 H, 6 12 Cl. 17 94 N, 7 09 Found 
C 36S0, H,6 ll,Cl. lSO6, N,736 

Compound 2-13 (50 m g m p 145- 149’ (subhmes) bJO -29” (c 2, chloroform)) 
was heated wth ethanol (2 ml) contamm g 6~ hydrochloric acid (0 15 ml) In a sedled 
tube for -iO mm at 100” The nurture \\\as &luted wth benzene and concentrated and 

an ethanohc solution of the resrdue LL‘LS decolourlsed \\lth charcoal, filtered, and 
concentrated Recrystalhsation of the residue from ethanol ga\e 19 (32 mg, 60%) 

\~h~clr was ldentlcal wth the authentic sample desctlbed above 

4-4 cetm?lI~~~-~,3-~~r-0-acet~ I-I ,6-arrhydt o-4-deo \-J’-lJ-D-altrop~ratzose (20) - (a) 

Hydrochloride 19 (35 mg) was treated wth acetlc anhydride (3 ml) and anhydrous 
sodnun acetate (0 2 g) at - 100’ for 30 mm Water (5 ml) and methanol (I ml) were 
added to the cooled n-wture whch was concentrated to dryness A solution of the 

residue m methanol was concentrated and a solution of the residue m water (2 ml) 
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was extracted wth chloroform (3 x 3 ml) The combmed extracts were dried 

(M@O,), filtered, and concentrated to give 20 (47 mg, 92%), [r/lo - 114” (c 0 53, 
chloroform), ~fl:‘~ 3443 (NH), 1745 (0-C=O), 1654, and 1510 cm- 1 (N-C=O) 

‘H-N m r dam (CDCI,) 5 1 99 (O~C), 2 05 (NAc), 2 10 (OAc), 3 S3 (fs._ 5 5 4, 
S 3 Hz, H-6exo), 4 03 (J 8 3 Hz, H-6endo) 4 57 

2:: y!““o fs dendo 0 S J, 6cxo 5 4 F-l;‘“;-;) ‘4ss;4‘;“;:;‘::0, Jd 3 5 3 J.+ \Ir S’O Hz 

H-i), 4 87’(J, T 9 7, fi 1 1 5 Hz, H-i), j 2; (J3 1 5’3, f3 z 9 7’Hz, H-3j, and 6 2; 

(J,li 4 -SOHz,NH) 

(h) To a solutlon of 2d3 (100 mg) m chloroform (10 ml) saturated wth water, 
ethanok 5% h}drochlorx acid (0 4 ml) \\as added The n-u \ture was left overrught 
wth occaslonal shahmg neutrahsed \\lth CL suspension of Amberhte IR--!5 (HO-) 
resin m ethanol and concentrated Residual crude 21 \\as dried over phosphorus 

pentaoklde and then clcetylated as described III (a) to give syrupy 20 (135 mg S7%), 

[XID - I 12” (c 0 5 chloroform) Its ldentlty 111th the authentic sample m ((7) \Las 

proved by I r spectroscopy and g 1 c 
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