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Dreaxynofirimycin Analogs: 1,5-Dideoxy-15-N-Hydroxy-
iminol-o-Lyxitel Dervatives
Joan ML L Tromchet,® Mirms Saliadjian, Frangolse Uarbalat-Yey, Culdo
Zoslmo-Landalio, and latvan Kamaromi

of Ph Chemis University of Geaeva, Sciences i,
CH-1211 Geneva 4 (Switzerland)

Deoxy N-hydroxyamino sugars' (“sugar hydroxylamines) spontancously oxidize
in the air lo give a very small siationary concentralicn of the corresponding
aminoxyls. This concentration is sufficient to allow the obtention of good ESR spec-
fra but too small to broaden significanily NMR signals. This corresponds (o an
almos! unique situalion where bath good NMR and ESR specira are oblainable
from (he same sample. We have described? a number of such sugar analogs in
which a hydroxy group has been replaced wilh a N-hydroxyamino group. We re-
port hereunder the extension of these syatheses fo anhydroaldilo} analogs in which
the ring oxygen has been replaced with a N-hydroxyimino bridge. Six-membered
ring compounds of this type are analogs of deoxynojirimycin. Part of (hese results
have been the object of a preliminary communication?

‘The sodium cyanoborohydride reduction of oximes inta hydroxylamines is accom-
panied by the formation, as a by-product. of N,N-disubstiluted hydroxylamines,!

Di-Ocyclopentylidenation” of o-mannose led in high yield to the crysialline com-
pound 4 oblained as the & anomer as shown by its EI-NMR valurs (Tables 1 and
2), particularly its small J, ; coupling constant.

TABLE 1. 'H NMR of the Furanose Derivatives. Chemical shifts vatues (5 in ppm).

Cmpd | H-1 H2 H Ha H.s Hes

. 541 457 | 425 | 426 | 439 | 390
4.02

) 6l 465 | 478 | 403 | 43 | ase
<0t

- 619 | 467 | 487 | 412 | w02 | 3m

a8

@4 [622 | 470 | 480 | 465 | 749
@8 | 620 | 468 | 507 | 513 690
®-9 | 548 [ 461 am | am | 7:
@9 | 548 459 504 sz 692
@6 | 622 | 477 | a7 | 488 | 750
@ | 622 | a7 | 505 | saz | 630
@5 | 548 | 458 | 475 | 4es | 7.5
@1s | 548 | 458 | 500 | 521 690

TABLE 2 'H NMR of the Furanose dervatives. Interproton couplings {J in Hz)

OO0,

w

NaDH,CN Cmpd | Jia has S Iis Jon
14, A E A Wemer, J. Chem, Soc, 1913, 103, 1010 RCHeNOH > RCHNHOH + (RCH),NOH
4 <05 60 40 7.0 7.0
15, C JBroanand A R Buller, J Chem. Soc.. Perkin Trans, 2, 1991, 1501 the formation of which was decreased by using a large excess of reducing ageal and =
16, C J.Brownand A R.Butler. J. Chem. Socy Pertin Trant. 2, 1992, 23 by lowering the pHS Conversely, at higher pH and wilh a smaller excess of sodium # a5 £0 - 7.5 .
« y X z Y
17 O Hechi, Chem, Bera 1992, 25, 749, borohydride, the formation of the N,N-disubstituled hydroxylamine should be 45
- favored and, siarting with an a,a-dioxime, a x §
18 E Bamberger, Chem, Ber., 1590, 16, 1959 : ' n ioxime, a ring closure could be expected afford: " i & @ 4 s
ing 2 way to idines and i In fact, starting iz
e RS b e e B B el from 1.5-b1s(N-hi'dmxyxmino)pcmmn 1, we oblained (he expected 1- P - o o
hydroxypiperidine® 2 (40%) logether with its 2-cyano deivalive 3 (15%) (Scheme 1)
L & ¥ @8 <05 60 40 35
HON=CH(CIl;)yCH=NOIl —m= QN‘"\{ Q"OH [GEI BT 60 0 70
1 B Pilaict @-9 |<0s 60 190 40
Schewne | (cy14 | <05 60 40 70
Ths reaction, ¥ -1 | <05 60 a0 40
’ and a-osoTN: imi paunds, was applied to chemisiry. [GREN BT 60 10 70
References: see frame 0267 Aeterences: see frame 0267
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Compound & was quantilahively acetylatad le 5 which was selectively mono-de-O- v o TABLE 5, Inversion Lsomerism of Mperidine Decivatives.
in hugh yicl Periodic osidation of 6 led 1o 7 which was )
elopentidenaed i igh yield to 6. Periodic osidato . m«o\ﬁm . I vv@ compd | iy | sc* agmort
not isolated but direcily converted to the oxime 8 which, in chlorofarm solution, ex- S 1 ¥ oo 8}
isted a5 3 111 mixture of £ and Z isomers. De-Owacelylation of 8 yielded 9 (312 E/Z S 10 18(223) 520 (2603
i i Th i t of the E or Z conliguration 1o the i 1n 450223 52.3253)
mixture in chloroform). The assignment of 3 - N ov’,© ,n\L@ ’ovsm 15 1.3 (2231 544(293)
diastercoisomers of 8 and 9 was, as usual, based on "H'NMR data,®® mainly the - ” i N > ¥ & w7 1.0 (233) 57.7 (28))
—— — ——
By Bya 30d 5 values. Reduction of 9 using sodium cyanoboroby Inde in acidic R oY il 1 22y | 55103
. 1 1
i i di-0n. lalod lo 11 (Scheme 2) HReAe 7 Rent
onalion Kedlo-eederagyraldsial 10 pettvas di-Onscelglaled oLt (cheme 2 As variable lemperature HINMR {400 MHz) of 18 could be fully inlerpreted, it
15 Rl " 1 ReAc pe ly interpi
O<o ;:g o Scheme 3 was chosen as a model compound (or siructure assignments. The interproton cous
o 5 0. 5 0. > 0. TABLE3. "H NMR of Mjuridive Derivatives. Chemical Shifts of the Ring Protons. pling valucs of 18A and 18D (Table 4) indicale a “Cy chair for A and a 'C{ chair
or 0Ac e Conpd | Salvent W5 flpco-R -1 ftPro-stHal 1| 1 [t Jip i for B. A reliable way lo eslablish the orientalion (axial or equatorial) of the
e : 10 |coa, «we | 310 310 Jaaafaorfaoa| a2 289 phenylpropenyloxy group borne by the nilogen alom consists in the examinstion
¢ / 10A |coa, w0 | 289 30 |e2d)3m)3m| 3 258 of the effect of vicinal groups' on the absolule value of geminal coupling con-
308 |cpcl, 4 | 38 289 |a26)399f437| 258 130 St 5 = A
- , stants (ie, and ;). An axial lone pair decreases this value by 34 Hz
[} ,/0 N:" n |eoq, 22| 3m 320 |[440f400f530| 325 210 ""‘ i) X " B X =
& x 1A [coa, s | a4 e Ladsatskl e 5o whereas an axial electron-withdrawing (ie. acetoxy) group increascs it by 1-2 Hz
ue |cocr, s | 297 a0 [e3faorfsiz] 3 262 the absence of either an axial Jone pair or an electron-withdrawing group, Ihe
oF - A . In the absence of eitl ) lone pai 1 g group,
'
& 6 |coa, e | 33 291 |43d|as07| 250 310 expected absolute value of these geminal coupling constanis should amount ta
1o R=H 8 R=Ae 17 | GDN #1ef 327 359 |453j402j438( 268 319 140145 1121 For 18A, the very low value (95 Hz) of ¥ is explained by the
11 R=Ac Rl 18 |coa, +ss | 31 330 |satfsoufsai| 330 292 R i i -
Scheme 2 18A |cocl, w0 | 27 247 [s39|assfszs| am 246 3 e Aoty e ehisrpstheoler
5 ediar i i
The N(E)-phenylprop-2-enyl desivative of glucodconynajisimycin having shown 0 [coa, 4 | 34 277 lsialsazless| 2w 341 mediate value (115 Hz) of 7, , corresponds (o the partial cancellation of the effect

inleresting antilfIV activity,'® we planned to attach a (E)-phenyiprop-2-en-1-yloxy
group (an oxa derivative of the superior homolog of a phenylprop-2-eny! group) to
the nilrogen atom of Inhydroxyplperidines, analogs of deoxynojirimycin The
phihalimide derivative 12 and the Ossubsiituled hydroxylamine 13 were prepared
using classical methods and the oxime 14, was obtained in good yield by reacting

7 with 13. D ion of 14 gave 15. In chl boih 1¢ and 15 casted in ca
32 E/Z mixtures. Acidic cyanoborohydride reduction of 15 led Yo 3 misture of 16
{38%) and 17 (35%) Compound 17 was quantilatively acetylated 1o 18 {Scheme 3)
At room temperature, the "H-NMR specira of the piperidine derivatives 10, 11, 16+
18 wete poorly resolved whereas good specirs were oblained cither at 5060 °C
(time-averaged) or al 40 10 +50 °C {1wo (rozen species) (Tables 3 and 4). The ratio
of the concentrations of The more (A) Lo the less abundani (B) forms and the values
of the energy barziers obtained using the Gutowski's approximation’! ace collected
in Table 5

Refereaces: sce [rase 0287
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TADLE 4 'H NMR of Piperidine Derivatives Interproton Couplings in the Ring

Cmpd [Solvent € | 11, [Mypmns|ipre sl Mis | Vs [Mispma| Fisprotl Vs

W CpQ, Wt | 7 45 45 | 50] so| 40 68 115
WA [Coy, 4 [130) 7 -2 Ll T 90 | 90
108 [COCH, <4 |10 7 -2 |z 7 ? 7

" CDCY, «2* | 120 55 60 50| so| 40 60 120
A foecy 4 |us| ss | 7o |a48| 38| 30 | 532 |i2s
un fepay, o [0 200 [ 307 [ss5| zo| 40 | w0 [ico
W jCDO, «* | 17| 60 75 |[s0] 40| 40 40 |120
1 oo st el 35 | 70 |a3s| 70| 35 720 |10
" COCY, »89° [115] 30 65 [35) 75| 35 70 |no
uA lepay, 4 [ns| 10 | 20 |3sftos] 45 | mo |95
M8 CDC), 4% |10 40 115 25| 25| 20 20 |120

10A caled 26 29 |51 71| s3 |07
108 caled 7.0 95 |47 23| 23 10
0277

of the lone pair by thal of an axial acetoxy group, thus indi

ling an equaterial
disposition of the N-phenylpropenyloxy group {Scheme 4).

mne

OAc
N,
A L \DMI'I. Ty
A0 ADPTN O P
3 OAc
WA ua é

Scheme 4

For 188, 17/, ! and i35} are both smaller than it would be expected for an axial
Nephenylpropenyloxy group, i%ss} being lightly increased by the vicinal axial
aceloxy group. The most probable structure of 183 thus corresponds alse to an
equstorial Nephenylpropenyloxy group. In these conditions, 18A and 168 are
inverlomers and the Iransformalion observed by varisble temperature NMR is a

slow (a1 e NMR time scale) nitrogen inversion followed by a rapid chair invers

References: see [rame 0267
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sion. The 4G F values measured are close (somewhal smaller) fo those found for
nilrogen inversion without chair interconversion in N-aceloxymorpholine derivas
lives !

The conformation of compounds 10-11 is more diffi- LI
cult 10 ascertain owing 1o the fact that the presence o )

of 2 2.3-Oyclopentylidene group prohibils their ex- | HO
istence as genuine chair forms. An X-ray diffraction
study™  of the L-gulo analog of 10 (Scheme 5) sdimes

showed this compound 1o exist in 3 'C, flattened chair (F,p)'S form with the Nv
phenylpropenyloxy group in equatorial pasition. Interpraton coupling constants of
11B (Tsble 4) indicate an equatorial position of the 4-aceloxy group ) 5,05 = 10
112) and a dlose Lo axial disposition of 2:0R (fy; = 13 Hz2). All the couplings ace in
accordance with a Nlattened C, form (F, 5). The major inverlomer 11A should exist
in a fMawened 'Cy (F, o) form with an equatarial N-acetoxy group, The reason for
which the conformer 11A bearing an axial 4-O-acely] group is strongly favored
over its equatorial counterpart 118, is not well understood, Conversely, the major
conformer of 10 corzespends to a 4C; form with both hydroxy groups in cquatorial
position as appears from its incomplete sct of NMR data (Tables 3 and 4). A Monte
Carlo conformational scarch was performed on 10 using the MacroModel 3 5 softe
ware'$ in which were introduced the MM2 parameters developed'? from ab initio
studies for the N(sp’)-O(sp’) bond, The search was conducied using the chloro-
form solvation option and the solvenl accessible surface arca was anslytically
recompuled at cach oplimizalion step, Twa hundred conformers were generated
and minimized for each inverlomer. Stacting from the (N5) invertomer, the most
stable form found was a ‘C, Mlatlened chair (F, ) corresponding 1o 10A {ssme con-
formation as 11B) whereas from the (N#) invertomer a 'C, flaltened chair (F,g)
was oblainad corresponding to 108 (same conformation as I1A). The Iwo fo:ms
were almost isoenergetic (10A more stable than 108 by 0.6 k]/mol) The coupling
constants cslculated for 10A using the Aliona's cquation'® included in the
MacroModel software (Table 4) arc in good accordance with the experimental val-
ues measured for 178, The agreement is somewhat less satisfactory between come
puted 108 and 1A,

In any case, these observations indicate that in this serics, the nirogen nversion

provokes a chair inversion whereas in a previously studied!® morpholine series,

References: see frazes 0267 and 0264
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the energy difference belween the two chairs was much larger so we could observe
oth Enwersomens in the saeme ehadr confpmmalion.

Upon spontaneous oxidation in the air, 10 gave the corresponding aminoxy! radical
10", EPR spectrum of which was measured in diglyme at 50 *C (Fig. 1). Desides the
hyperfine coupling with nitogen, four unequal couplings with the HyC-1 and
H,C-5 vicinal protons were observed, (his excluding a conformation having a o
planc of symmetry perpendicular (o the mean plane of the ring and passing
through the nilrogen atom and C-3, A recent ab initio study of model aminoxyls!®
showed Lhat Lhe angular dependence of vicnal af] couplings upon the 0 rotational
angle between the C-H bond and an axis perpendicular lo the C-N-C plane and
passing through the nitrogen alom could be expressed by the classical equation®®

only if using specific values of By and B, depending on (he oul-of-plane deforma-
tion of the aminoxy] group (@) and on whether the C-H bond is on the same side
of the molecule as aminoxyl oxygen of on the opposite sidet® On the other hand,
the ay value depends on the @ sngle, In the case of 10, the experimental value of
2, (14.4 G) correspends Lo an & angle of about 15° whiich gives Dy and B values of
<a 1.4 and 193 respectively

AL
«

Wighyme 9°C

Figure 1. EPR specirum of 10"

fererses:

0280

Erom Ihis, e follawing assignments were made (Seheme 6) 8. 55° (exp: 3, 8
G, caled i 7,8 G), 8y, 175° (exp. 3y 213 G, caled 2y 206 G, 0y, 45° (exp. 3y
111 G, caled ayy 114 G, 8, 165° (exp, a), 197 G, caled ayy 194 G). These angu-
Iar values correspand well lo those expecied from a flatlencd 'C; chair (F, ;)

o La
ssia g

o o
l(‘lu Hilsx

Scheme 5

Compounds 10, 16, and 17 have been submitted 10 antibacterial and antiviral (including
HIV-1and HIV-2) testi d i i <

Y
nolable activity, except a partial inhibition of the onco-virus SV, by 16t a concentration
of 105 uM, halfl the minimum cytoloxic concentration, No inhibilion of either -
mannosidase or a--glucosidase was! exhibiled by compounds 16 and 17. Cempound 17
constitules an analog of manno-deoxynajirimycin missing s terminal hydrosymethyl
group. Lis probable that Lhe presence of Ihis group s a prerequisite (o anti-HIV ackivity.
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EXPERIMENTAL

General methods, Sec ref. 2. 400 Ml Iz '"HNMR spectra were measured using a Bruker

AMX100 specicometer,
i e wrdactian oH1% i

{1 Tos ol
tionof1(6:5 g, 005 mol)in waler (300 mL, 80 °C) NDH,CN (6 2, 0.1 mal) was a:dded and
the pH kept a1 4:5 by dropwise audition of aqueous | M HCI. After completion of the
reaction (TLC), the plt was broughl (0 7 (saturated agucous NaliCO,) and the organic
products were extracted (AcOEY, 3100 mL). The collecied organie Iractions were dric
(NSO, and submitted 0.2 col

{41 AcOEU/ hexane)
yiclding 26 (2 g, 40%) and 3 (09 g, 15%)

Relerences: see frame 028§
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2Cyano-1hydroxypiperidine (3). Obiained as described hercupon: mp 96.7-100 6 °C;
v, KB 3255 (011), 2946 and 2649 (CH), and 2518 (CN) cm ' MS: m/z (%) 99 (100), 59 (70),
4 (64), 69 (54), 67 (47, 109 (47, M"* - OH), 53 (32), 126 52, M), and 100 (25, M** - CN)
Anal. Caled for CgH Ny O (126 16): C, 57:12; 1, 7.9 N, 22.20. Found: C, 57.14; H, 784, N,
219

2,2:5,6-Di-0- i {4). To a solution of D-mannose
(15 g, 8326 mmol) in freshly dislilled cyclopentanone (400 mL), dried CuSO, (20 g,
94 mmol) and concentrated H,SO, (1 mL) were added, Afier 36 b, the solution was
fillered, neutralized (NaliCOy, 15 g 018 mmol) for 1, then concentrated and
extracted with ether (250 mL). The organic phase was washed with waler (3x200

mL), dried (N3,50,), then concentraled, Crystaliization (heplanc) gave & (2149 g,

826%): mp 1184 °C; Rz 02 (1:4 AcOEL/hexane); [ald! +163° {c 1.2); Vo K0 3420

(OH) an L MS: mfz (%) 55 (100), 56 (22), 57 (24), 67 (13), 69 (19), B1 (12), 83 (1),

85 (27), 127 (26), and 312 (04, M),

Anal. Calcd for Cy(H, O, (31237): C. 61.5% H, 774, Found: C, 6149; H, 7.5
Acety)-2,3:5,6-d1-Ocyclopentyli 5. A solution of ¢

(21 g 67.2 mmol) In a mixture of pyridine (30 mL) and Ac,0 (30 mL) was kept 12

h al room temperature, then extracted as uswal Column chromatography (1:2
AcOEW/hexanc) gave 5 (235 g, 98.6%): syrup, Ry 0.4 (1:4 AcOGt/hexanc); [a)F
427% (¢ 0.5); v, EIm 1750 (CO) am'! MS: mjz (%) 55 (100), 56 (25), 57 (18), 67 (1), 69
(23), 81 (12), 84 (19), B5 (24), 127 (52), and 354 (05, M)
Anal. Caled (or C)gHy,O; (354.40): C, 61.00; H, 739, Found: C, 6088; H, 731
0-Acetyl i (6). A solution of 5 (2262
& 6IB3 mmol) in McOH (250 mL) and 1M HCI (5 mL) was kept 3 h (TLC) at
roam lemperature then neutralized {saturated aqueous NaHCO,), diluted with wa-
ter (200 mL), and exiracted with CHCly (3x200 mL). The organic phase was dried
(N3,50,), then concentrated. Crystallization (toluene} gave 6 (13 g, 71%): mp 1511+
1513 °C; Rz 05 (6:1 AcOE1/hexanc; [all] +52° (¢ 09); v, K™ 3400 and 3180 (OH),
and 1746 (CO) am . MS: mjz (%) 55 (94, 56 (28), 57 (24), 61 (17), 69 (20), 7 i18),
B4 (25), 85 (100), 127 (26), and 288 (1, M*)
Anal. Caled for CyyH;qO, (268 30): C, 54.16; H, 699, Found: C, 5442; H, 7.06
1 1-2.3-0- i 5-deoxy i ().
Toa solution of 6 (1.4 g 39.5 mmol) in waler (200 mL), NalO, (845 g, 395 mmol)

and NallCO, (332 g 39.5 mmol) were added. After 45 min at room lemperature,

0282

the mixture was extracied with CHCIy (3x100 mL), the organic phase drled
{Na,SO,) and concentrated 1o give 7 (10 g) which was not further purified but
dissolved in pyridine (100 mL), then hydroxylamine hydsochloride (814 g 117.1
mumol} was added, Alter 12 h at room temp: the solvent was coev

with toluene (2x100 mL) and the tesidue extracted wilh AcOEt (200 mL). The or-
ganic phase was washed with waler (3x100 mL), dricd (Na,50,) and concentrated
Column chromalography (1'1AcOE1/hexane) gave B (554 g, 52% from 6): mp
130.7-130 8 °C; Ry 04 and 05 (3.1 AcOE!/hexane); A5 204 nan (¢ 2400); v, K"
3233 (OH) snd 1754 (CO) am''. MS: m/z (%) 55 (100), 56 (24), 57 (13}, 67 (13), B4
(11), 85 (27, 86 (16), 125 (22), 242 (13), and 271 (2, M*),

Anal. Caled for C\3H;NO, (27127): €, 53.13; H, 632 N, 516, Found: C, 5299; H,
618; N, 541,

23-0C; i deoxy ). A solution
of 8 (478 g 1763 mmol) and NaOMe (925 mg, 17.6 mmol) in MeOH (75 mL) was
kepl at room lemperature for 30 min, then concenirated and the residue extracied
with EtOAc (100 mL). The organic phase was washed wilh water (3x50 my), dried
N2,50,), and concentrated. Column chromatography (1:l ACOEt/hexanc) gave 9
(25 g, 62%): mp 1097-1098 °C; Rz 0.2 and 03 (1/l AcOEN/hexanc); A B 204
num (e 3200); v, XBr 3370 (OH) om!. MS: m/z (%) 52 (16), 55 (100), 56 (29), 57 (19),
67 (19), 69 {11, 75 (11), 85 (20), 200 (23), and 229 (1, M),

Anal. Caled for CygH NO, (229.23): C, 5240; H, 660; N, 611, Found: C, 5253 H,
666, N, 5.

23-0C i 5-dideoxy-1,54(N i lyxitol (10). To 2 so-
lution of § (227 g 99 mmol) In McOH (250 mL), NaBH;CN (3,13 g, $9.8 mumol)
was added and the pH was kepl al 2 by dropwise addition of 1 M HC), After 30

min, the mixlure was brought 10 pH 8 (saturaled aqueous NaHCO,), diluted with
water (200 mL) then extracted with CHC, (3x200 mL), The organic phascs were
dried (Na,50,) then concentrated, and after column chromatography (Z:1 AcOEY/
hexane) gave 10 (300 mg, 38%): syrup, Ry 015 (11 AcOEI/hexanc); (o) -135° (¢
08); A, £ 204 nm (c 570), 240 (200), and 290 (90); v,,5i™ 3400 (OH) cm\. MS:
mfz (%) 45 (70), 48 (26), 55 (57), 64 (28), 67 (25), 77 (36), 79 (28), 91 (100, 105 (23),
and 215 (1, M*).

Anal. Caled for C\gH,;NO, (21525): C, 5580; H, 7.96; N, 651, Found: C, 55 66; H,
B0 N, 651

0283

4-0-Acetyl-23.0. dideozy-1,5(N- ieni Iyxitol
{11). To a solution of 10 (45 mg, 0209 mmol) in Py (3 mL) Ac,0 (35 mL, 5 mmol)
was added. Afier § b slirring at room lemp, the solvenl was cocvaporated with
toluene (Sx10 mL), and  the residue, extracied with elumn chromatography (15:1
ACOE\/hexane), gave 11 (60 mg, 9%6%): ayrup, Re 06 (15:1 AcOEt/hexane); [al}
376° (¢ 09); A, EOH 204 nm (e 1023); v, KB 2950 (vCH sat), 1750 and 1730
(vCm0) el MS; mfz (%) S5 (86), 68 (S3), B4 (58), 85 (46), 113 (61), 173 (100), 240
(27), and 299 (1.33 M),

Anal. Caled for C)(H;NO, (299 33): C, 56.18; H, 7.07%; N, 463. Found: C, 559); H,
7IL N, 460

AN St

o phatea {12); To 2 solulion ol (E)3-phenylprap-
2-enol (10 g 745 mmol) in THF (500 mL), N-hydroxyphthalimide {1324 g, 745
mmol), Iriphyenylphosphine (215 g 745 mmol) and then dropwise, dicthyl
azodicasborylate (1274 mL, 74.5 mmol) were added al 0 °C; After 4 days at room
temperature, the reaction mixture was conceniraled, and the residue purificd by
arystallization (EIOH) gave 12 (16 g, BI%): mp 12861301 °C; X, E°H 210 om (c
45200), 216 (45500), and 241 (26300); v, KEr 1767, 1727 (CO), 1580, 1464, and 1453
(An) an’ 'H NMR: 5 4€9 (44, 2 H, ], 3 7 Hz, J, 3 1 11z, H,C+1), 643 (41, 1 H, ],
16 Hz, 11C-2), 670 (d1, 1 H, HC-3), 7.39 (m, S H, A1), and 7.60 Gm, 4 H, Ar). MS: m/
(%) 117 (100), 91 (9), 147 (5), and 223 (0 5)

Anal. Caled for C,;H,,NO, (279.30): €, 7311, H, 463; N, 501, Fous
465 N, 510

(£)-0-0-Phenylprop-2-enylhydroxylamine (13). To a solulion of 12 (16 g, 607

» 7295; H,

mmol) in EtO (300 mL), hydrazine hydrate (88 mL, 1821 mmol} was added
After 5 min stirming al room temperalure, the reaction mixture fillered and concen-
traled was submilled to column chromalography (11 AcOEt/hexane) la give 13
(64 g 79%): syrup; Ry 05 (11 AcOEt/hexane); A 5 305 mm (4 20000 andt 240
116400); v, XE* 3314, 3240 (NH), 1598, 1560, 1495, and 1450 (Ar) am’. 'H NMR: §
435(dd, 2 H, }y3 6 Hz, J,3 1 Hz, HC-1), 445 (b5, 2 H, ONH,), 635 (d1, 1 H, J5 16
Hz, HIC-2), 6,68 (a1, 1 H, HC3), and 735 (m, 5 H, Ar). MS! mfz (%) 117 (100, M~ -
NH,0), 91 (19), 77 (10}, 51 (8), 103 (3), and 149 (2, M)

Ancl. Caled for CJ‘“NO (149.19): C, 7246; H, 7.43; N, 939. Found: C, 7242; H,
758 N, 916
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{SE and 52)-1-O-Acelyl-23-0- i 5-d. {@2'E)-3"

Y P

enyloxyiminol-c-o-lyxofuranose {14 To a solution of 7 (247 g, 961 mmol) in
EtOH (100 mL), 13 (15 g, 1005 mmol) was added and Lhe mixluce stirred for 12 h
sl roam lemperature The reaction mixlure, concentraled, was submilied fa  cole
wmn chromatography (111 AcOEt/hexanc) lo give 14 (3 g B06%): syrup; Rg 071
(11 AcOTt/hexane); |alF -59° (c 0 6); L, E 206 nm (c 17600) and 250 (12400);
Vo lim 2950 (CH), and 1751 (CO) an'. YH NMR (2:3 SE/5Z): § 1,70 (m, 6 H, (E + 2)
cydopentylidene), 192 (m, 2 H, (E + Z} cyclopentylidene), 2.09 (5, 3 H, (E + 2)
OAC), 466 (dd, \ H, [; 4 Hz, |,5 75 Hz, (Z) HC4), 477 (m, (E + 2) F,C-V, (£ +
Z)HC-2, (Z) HCD), 505 (d4, 1 H, |, 6 Hz, 4 Hz, (E) HCD), 51201, 1 H, [, 4
Hz, (E) HCA), 622 (5, 1 B, (E ¢ Z) HC-1), 636 and 638 (24, 1 H, |, 65 Hz,
Jz3 16 Hz, (€ + 2) HC-2), 664 (i, 1 H, J;.3 1 Hz, (€ + Z) HC-3), 690 (d, 1 H, (E)
HLCS), 735 (m, 5 H, (E + 2J Ar), and 7.50 {d, 1 H, (2} HC-5). MS: mfz (%) 117
(100), 55 (15), 91 (10), 24 (1), 325 (06}, and 387 (02, M*).

Anal, Calced for Cj3H,NO, (387.4): C, 65.10; H, 650 N, 3.62 Found: C, 6501; H,
653; N, 374

(SE and 52)-23-0-Cyclopentyli deoxy-5-12'E)-2p |

ylprop-2-enyloxy

imino)-a-o-lyxofuranose (15), To a solution of 14 (237 g. 611 mmal) in EtOH (70
mL), NaOMe (033 g 611 mmol) was added. After 1 h al room lemperature, water
(150 mL) was added ant the reaction mixture extracied with CHCI, (3x100 mL)
The collected organic phases, dried (Na;50,) and concentrated, were submitied (o
column chromatography (1:1 AcOEI/hexane) to give 15 (2 g, 94 7%): mp 68.0-734
°C; Rp 06 (111 AcOE/hexane); [alff -616° {c 1% A, E 205 nm (c 26300), 210
(25000), 216 (16000), and 250 (19000), v, ¥P* 3360 (OH), 1635 (C=N), 1690, 1670,
1490, and 1445 (C=C and Ar) an't. 'H NMR (Z/E = 16 6119 (m, 6 1, (Z + E)
cyclopentylidenc, 190 (m, 2 H, (Z » E) cyclopentylidenc), 253 (d, 1 H, J; oy 25
Hz, (E) HOC-1), 262 4, 1 1, J, o 25 Mz (Z) HOC+1), 258 (d, | H, I, 6 Hz, (E)
HC-2), 256 (4, 1 H, J,3 6 Hz, (2) HC-2), 475 (m, 4 B, (€ + 2) H,C1', (2) HC)
and (2) HC4), 500 (dd, 1 H, J; (4 Hz, (E) HC-3), 548 (4, 1 H, (E + 2) HC-1), 635
@11 H, Jyg 6 Hz, J; 516 He, (E + 20 HCZ), 666 (d, 1 H, (E » 2) HC-3), 690 (¢,
1 H, (£) HC-5), 7.35 (m, 5 H, (E + Z) Ph), and 751 (4, 1 H, (Z) HC-5). MS: mjz (%)
117 (100), 55 (36), 91 (30), 77 (20), 199 (1), and 345 (02, AL *).

Anal. Caled for CgHyyNOs (15.40). C, 66.07; H, 671; N, 406 Found: C, 6594, H,
672 N, 410
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(E)-23-0-Cyclopentylidene-1,5-dideoxy-1,5-[N-(3"-phenylprop-2'-enyloxy)iminol-
o-lyxliol (16}, To a solution of 15 (221 g 64 mmol) in EVOH (150 mL), NaDH, (N
(12 g, 19.1 mmol) was added a1 room lemperature and the pH kept at 1 by
dropwise addition of t M HCI. Afier 18 h, waler (200 mL) was added and the
reaction mixture extracied with CHCly (4x100 mL). The organic phases, dried
(N2,50,) were concentraled and submitled to column chromalography to afford 16
(810 mg, 382%) and 17 (600 mg, 354%), Properties of 16: syrup; Ry 052 (11
AcOEt/hexane); [a)F +14.1° € 09); A, 5P 205 nm (¢ 35000), 210 (32000), 216
(20000), and 250 (28500); v, (I™ 3450 (OH) ' MS: mfz (%) 17 (100,
phenylpropenyl), 55 (16), 91 (8), 130 (7), 77 (4), 68 (3), 214 (04), and 332 (01, M* +
)

Ancl. Caled for CygHi;NO, (33142): C, 68 86; H, 7.60; N, 423, Found: C, 6373; H,
771 N, 415

(€)1,5-Dideoxy-1,5[N-3" " i tyxilol (17). Oblained
s deseribed for 15: mp 138.0-1406 °C; Rp 0.1 (9:1 AcOEt/hexane); [alff -5.4° (¢
07); A, E9H 205 nm (€ 19000), 210 (17000), 216 (10000), and 250 (15000); v_ K& 3350
(OH) em . MS: mfz (%) 117 (100, phenyljropenyl), 91 (10), 103 (5), 77 (&), 235 (1),
194 (0.9, 160 (05), 259 (05), 222 (0.4), and 245 (0.3)

Ancl, Caled for C,H,gNO, (26531). C, 633; H, 7.22; N, 526, Found: C, 6324; I,
715.N, 538

(E)-2,3,4-Tri-O-acelyl-1,5-did, ,5-[N-(3'-p '-eny

Y

lyxilol (18). To a solution of 17 (95 mg, 0358 mmol) in pyridine (10 mL), acetic
anhydride (1 mL, 106 mmol) was added and the mixture stirred for 12 h at reom
temperature. Afier codistillation of the pyridine with loluene (4x20 mL), the resi-
due was submitted 1o a column chromalography (11 AcOEL/hexane) lo give 18
(136 mg, 97%), syrup; Rp 08 (1:1 AcOEt/hexane); lally -19.9° (c 0.8); 3_FO!t 206
nm (e 21500), and 252 (17500); v, fi™ 1745 (CO) am ', 1*C NMR (1006 MHz,
CDCly) 55 °C: 169,61 (COY, 13692 (C1%), 13320 (C3), 12856 (C37), 127.78 (C47),
126 56 (C2°), 12527 (C2), 73,08 (C1, 69,82 (C3), 67.91 and 67.21 (C2 and C4), 56 04
2nd 5568 (C} and C5), 2069, 2066, and 2053 (CH,); <0 °C a 3:1 mixture of 164
and 18B: 184, 170,80, 170 80, and 170.49 (3 5, 3xCO), 13560 (5, C1), 134.66 (4, C3),
12841 (d, C37), 127,89 (4, C4"), 12631 (4, C27), 12299 (d, C2), 7312 (1, C1), 7077
(¢, C2), 6635 (2 4, C2 and C4) 57.00 and 569 (2 dd, CS and C1), 2120, 2115 and
2106 (3 g, Ixbck: 168, 17040, 17017, and 169 81 (3 5, 3xCO), 13590 (5, C1°), 134.40
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@, C3), 12841 (4, C37), 127,89 (4, C47), 12631 (4, C2°), 12329 (4, C2), 7298 (1,
CL), 6788 (d, C4), 6607 (d, C2), 6525 (d, C3), 5786 and 5302 (2 dd, C1 and C5),
21.20, 2115, and 2106 (3 4, 3xMe). MS: mfz (%) 117 (100, phenylpropenyl), 91 (10),
57 (9), 342 (9, M* - AcQ), and 220 (5}

Anal. Calcd for CogHyNO, (391.42): C, 6137; H, 6.44; N, 358. Found: €, 6133; H,
657; N, 345
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