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An Asymmetric Synthesis of C 2-epi-Hygromycin A

Barry M Trost,* Aivier Drat, Joseph Dudash, Jr., and
Erik J. Henbre

Experi nment al
1-Nitro-1- (phenyl sul fonyl) et hane sodiumsalt 8

NO,

®
Na AQ\SOZPh

1-Ni tro- 1- (phenyl sul fonyl ) et hane! (4 g, 18.6 nmmol) IS
dissolved in dry THF (20 nlL), and at OCOC is added sodium
hydride (60% in oil) (0.744 g, 18.6 nmmol). After one hour
of stirring at room tenperature, the mxture is evaporated
in vacuo, then dissolved and triturated in dichloronethane.
The solid is filtrated and washed 3 tines wth
di chl oronethane to give 1-nitro-1-(phenylsulfonyl)ethane
sodiumsalt 6 (4.4 g, 18.6 mmol) with a quantitative yield.

IR (neat) (cm?'): 1560, 1331, 1149. 'H NMR (300 MHz, CDd 3):
d (ppm (J in Hz) 8.00-7.43 (m 5H), 5.68 (g, J = 7.0, 1H),

1.85 (d, J = 7.0, 3H).
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4- Hydr oxy- 3- (4- net hoxybenzyl oxy) - benzal dehyde 11

PMB!
HO CHO

3, 4- Di hydr oxy- benzal dehyde IS purified by filtration

(elution diethyl ether). The solid (8.0 g, 58 mol) is
collected and diluted in DVSO (300 nlL), and added, at O0CC,
to a mxture of sodium hydride (60% di spersion in oil) (5.8
g, 140 mol) (washed with hexane) in DMSO (250 nlL) over 40
m nutes. Upon addition, the ice bath is renoved and the
solution is stirred for 30 mnutes. PVMBO (8.7 g, 56 nmol)
in DVMSO (26 nL) is then added, and the solution is stirred
overnight. It is then poured into ice-water, acidified with
a 1M solution of sulfuric acid, extracted by ethyl acetate,
dried over magnesium sulfate, filtrated and evaporated in
vacuo. The solid 1is recrystallized in toluene, then
di ssolved in boiling ethyl acetate, petroleum ether added,
and filtrated on a pad of silica gel to afford a white
solid 8 (7.29 g, 28 mol ) with 49%vyi el d.

R = 0.5 (Heptane / diethyl ether 1/3). MP. 1300C IR
(neat) (cm'): 3180, 1650, 1575, 1510, 1465, 1250. ‘H NMWR
(500 MHz, CDCl3): d (ppm (J in Hz) 9.76 (s, 1H), 7.48 (d, J
= 1.7, 1H, 7.39 (dd, J = 1.7, 8.1, 1H), 7.33 (d, J = 8.5,
2H), 7.02 (d, J = 8.1, 1H), 6.90 (d, J = 8.8, 2H), 6.45 (s,

1H), 5.06 (s, 2H), 3.79 (s, 3H. C NWR (125 MHz, CDd3): d



(ppm 190.9, 159.9, 151.9, 146.4, 129.9, 129.7, 127.6,
127. 4, 114.6, 114.1, 110.2, 71.0, 55.3.

Benzoi ¢ aci d (2S,5S)-5-(1-benzenesul fonyl -1-nitroethyl) -

2, 5-di hydrofuran-2-yl ester 10

NO,

Phoz;kgosz

To a soni cat ed, degassed sol ution of 1-nitro-1-
(phenyl sul fonyl ) et hane sodium salt 8 (1.922 g, 8.11 nmol)
and tetrahexyl ammoni um brom de (0.28 g, 0.64 mmol) in water
(30 m.), is added a solution of cis-2,5-dibenzoxy-2,5-
di hydrofuran 3 (2 g, 6.41 mol), p-allylpalladium chloride
dimer (23 ng, 0.064 nmml, 1 ml % and (R R-9 (178 ngy,
0.26 mol, 4 nml 9% in dichloronethane (30 nL). The
reaction is vigorously stirred at room tenperature for 16
hours. The phases are separated, the organic layer dried
over magnesium sulfate, filtrated and evaporated in vacuo.
The nitrosulfone 10 (2.354 g, 5.84 mml) is isolated pure
as a white gumy solid after colum chromatography
(petroleum ether / ethyl acetate 7/3) with 91% yield as a
5/1 mixture of diastereoisomers (by 'H NW) with 93%
enantionmeric excess (by chiral HPLC).

R = 0.3 (Heptane / diethyl ether 1/1); 0.52 (Heptane /
diethyl ether 1/3). IR (neat) (cm?'): 3096, 3067, 2978,

2871, 1731, 1556, 1449, 1336, 1261, 1157, 946. 'H NWR (300



Mz, CDCl3): d (ppn) (J in Hz) 7.99-7.84 (m 4H), 7.65-7.51
(m 4H), 7.46-7.39 (m 2H), 7.13 (d, J = 1.2, 1H), 6.19
(ddd, J = 6.0, 2.1, 1.3, 1H), 6.06 (dt, J = 6.1, 1.6, 1H)),
5.66 (d, J = 1.9, 1H), 1.83 (s, 3H. C NWR (75 M,
ChC 3): d (ppm) 164.9, 135.5, 133.6, 131.3, 130.7, 130.3,
130.0, 129.7, 129.6, 129.1, 128.5, 106.6, 102.5, 85.9,
14.2. Anal. Calc’'d for CgoH/NGS: C 56.57; H 4.25; N,
3.47. Found: C, 56.71; H, 4.54; N, 3.49. [a]p™® = + 94.6 (¢ =
4.57, CHCO ;). HPLC Chiracel OD colum; | = 230 nm 10%
i sopropanol in heptane; 1 nL/mn; Retention tinmes: 13.6 and

15.2 (S enantiomer); 18.2 and 22.6 (R enantioner).

4-[(2S,5S)-5-(1-Benzenesul fonyl -1-nitroethyl)-2, 5-

di hydr of ur an- 2- yl oxy] - 3- (4- net hoxybenzyl oxy) - benzal dehyde

12

oS
Phozw cHO

To a solution of 10 (5.24 g, 13 mol), 11 (5.03 g, 19.5
mmol ), Pd,dbas. CHCl ;3 (270 ng, 0.26 mol, 2 nmol % and (S, S)-
9 (721 nmg, 1.04 mmol, 8 nmol % in dry degassed THF (26 L,
0.5M, is added triethylamne (2.71 nL, 19.5 mmol). After
1.5 hours at 500C, the mxture 1is cooled to room
tenperature and ethyl acetate and water are added. The

organic layer is washed with brine, dried over magnesium



sulfate, filtrated and evaporated in vacuo. 12 (5.23 g,
9.70 mmol) is isolated pure as a white solid after columm
chromat ography (petroleum ether / ethyl acetate 8/ 2 then
6/4) with 75%yiel d.

R = 0.3 (Heptane / diethyl ether 1/3); 0.75 (diethyl
ether). MP. 63-650C. IR (neat) (cm'): 2831, 1723, 1673,
1650, 1584, 1515, 1441, 1387, 1253, 1156, 1004. 'H NMR (300
MHz, CDCl3): d (ppm (J in Hz) 9.89 (s, 1H), 7.95 (d, J =
6.9, 2H), 7.50-7.25 (m 8H), 6.91 (d, J = 8.4, 2H), 6.41
(s, 1H), 6.21 (d, J = 6.0, 1H), 5.95 (d, J = 6.0, 1H), 5.73
(s, 1H), 5.04 (s, 2H), 3.82 (s, 3H), 1.83 (s, 3H). 2C NW\R
(75 Mz, CDO3): d (ppn) 190.9, 159.5, 151.6, 149.6, 135.6,
135.2, 133.5, 132.1, 130.8, 130.6, 130.4, 129.8, 129.4,
129.1, 129.0, 128.1, 126.0, 117.6, 113.9, 112.5, 106.5,
85.6, 70.6, 55.2, 13.6. Anal. Calc’'d for GCyHsNGS: C,
60.11; H 4.63. Found: C, 60.00; H 4.92. [a]p> = -40.3 (c
= 1.00, CHd ,).

4-1(2S, 3R, 4S,55) - 5- (1- Benzenesul fonyl - 1-ni troet hyl) - 3, 4-

di hydr oxy-tetrahydrof uran- 2-yl oxy] - 3- (4- net hoxybenzyl oxy) -

benzal dehyde

PMB
NO,
CHO
PhO,S

To a solution of 12 (9.37 g, 17.3 mmol) in dichloronethane

(190 nL) at room tenperature, is added N nethyl norpholine-



N-oxide (5.3 g, 45.3 mol) then osmum tetroxide (4%
solution in water) (5.5 nm, 0.8 mmol, 5 nml %. The
reaction is stirred overnight, then evaporated in vacuo.
The product (9.6 g, 16.8 mmpl) is isolated pure as a white
solid after columm chromatography (petroleum ether / ethyl
acetate 4/6) wth 98%yield.

R = 0.32 (Diethyl ether). MP. 77-79°C. IR (neat) (cm?):
3425, 2935, 1686, 1587, 1559, 1332, 1252, 1156, 1070, 1002.
'H NMR (300 MHz, CDCl3): d (ppm (J in Hz) 9.84 (s, 1H),
7.97 (d, J =8.1, 2H), 7.74-7.32 (m 7H), 7.09 (d, J = 8.4,
1H), 6.93 (d, J = 8.7, 2H), 5.65 (s, 1H), 5.04 (s, 2H),
4.83 (d, J = 7.5, 1H), 4.69 (dd, J = 7.4; 4.8, 1H), 4.35
(d, J = 4.2, 1H), 3.81 (s, 3H), 3.42 (bs, 2H, 1.77 (s,
3H. ¥C NWR (75 Mz, CDC3): d (ppm) 190.9, 159.6, 150.8,
149.1, 135.3, 133.3, 131.6, 131.1, 130.8, 129.4, 129.3,
129.2, 128.0, 126.2, 115.5, 115.0, 114.0, 112.4, 106.4,
104.8, 83.1, 74.8, 70.8, 60.5, 55.3, 14.3. Anal. Calc’'d for
Co7H7NOIS: C, 56.54; H, 4.74. Found: C, 56.45; H, 4.60.

[a]p?® = - 48.5 (c = 0.24, CHd,).



(E)-3{-4-[(2S, 3R, 4S, 5S) - 5- (1- Benzenesul fonyl - 1-ni troet hyl ) -

3, 4- di hydr oxy-tetrahydrof uran-2-yl oxy] - 3- (4-

nmet hoxybenzyl oxy) - phenyl } - 2-net hyl -acrylic acid ethyl ester

PMB!
NO,
O
PhOzSﬂX@} A\ CO,Et

HG OH

To a solution of +the above (9.5 g, 16.6 nmmol) in

13

di chl oronet hane (83 ni, 0.2M, is added ethyl 2-
(triphenyl phosphoranyli dene) propionate (7.9 g, 21.6 nmol)
and the mxture is stirred at 450C for one hour. It is then
evaporated in vacuo, and 13 (10.9 g, 16.6 mmol) is isolated
pure as a white solid after columm  chromat ogr aphy
(petroleum ether / ethyl acetate 1/1) with a quantitative
yi el d.

R = 0.42 (Diethyl ether). MP. 73-750C. IR (neat) (cm?):
3386, 2931, 1702, 1609, 1560, 1514, 1331, 1244, 1157, 1006.
'H NMR (300 MHz, CDO3): d (ppm) (J in Hz) 7.98 (d, J = 8.3,
2H), 7.78-7.71 (m 1H), 7.59-7.54 (m 3H), 7.32 (d, J =
8.8, 2H), 6.96-6.89 (m 5H), 5.55 (s, 1H), 4.98 (s, 2H,
4.78 (d, J = 7.2, 1H), 4.61 (bs, 1H), 4.29 (m 1H), 4.27
(qp J = 7.2, 2H), 3.81 (s, 3H), 2.93 (bs, 2H), 2.05 (s,
3H), 1.83 (s, 3H), 1.34 (t, J = 7.1, 3H). C NWR (75 M1z,
CDC 3): d (ppm) 168.7, 159.5, 148.3, 146.0, 138.0, 135.2,

133.8, 131.2, 130.8, 129.4, 129.1, 128.5, 127.7, 123.5,
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116.8, 116.4, 114.0, 106.6, 105.7, 82.9, 74.8, 71.0, 70.9,
60.9, 60.4, 55.3, 26.3, 21.0, 14.3, 14.1, 14.0. Anal.
Calc’d for GCgoHgsNOi,S: C, 58.44; H, 5.36. Found: C, 58.62 ;
H 5.45. [a]?® = - 44.9 (c = 0.40, CHd ).

(BE)-3{-4-[(3aR 4S, 6S, 6aR) - 6- (1- Benzenesul f onyl - 1-

nitroethyl)-2,2-di nethyltetrahydrofuro[3,4-d][1, 3]di oxol - 4-

yl oxy] - 3- (hydr oxy) - phenyl } - 2-net hyl -acrylic acid et hyl

H
NO2
o
Phozsy\@/ N—coset

To a solution of 13 (9.6 g, 14.6 mvl) in a 1/1 m xture of

ester

THF and met hanol (500 ni, 0. 03M, is added p-
tol uenesul fonic acid (3.35 g, 17.5 mol) and the mxture is
stirred at 50°C for 8 hours. The mixture is then evaporated
in vacuo. The crude is purified on a plug of silica gel
(Petroleum ether / diethyl ether 1/1 then ethyl acetate
pure). Triol (7.84 g, 14.6 mol) is obtained pure as a
white foam with a quantitative yield. R = 0.23 (Diethyl
ether). The triol (7.84 g, 14.6 mml) is then dissolved in
di chl oronet hane (150 ni, O0.1M, 2,2-dinethoxypropane (18
m., 146 mmol) and p-toluenesulfonic acid (0.28 g, 1.46
mml) are added. After 5 mnutes, ethyl acetate is added

and the organic phase is washed with a saturated solution



of sodi um hydrogenocarbonate and brine, dried over
magnesium sulfate, filtrated and evaporated in vacuo. The
product (7.96 g, 13.8 mmol) is isolated pure as a white
solid after colum chromatography (petroleum ether /
diethyl ether 1/1) with 95%yi el d.

R = 0.76 (Diethyl ether). IR (neat) (cm?'): 34.86, 2988,
1701, 1613, 1557, 1250, 1158. 'H NWR (500 MHz, CDd3): d

(ppm) (J in Hz) 7.88 (dd, J = 1.2, 8.6, 2H), 7.74 (tt, J =

1.2, 7.6, 1H, 7.58 (m 2H), 7.52 (s, 1H), 7.00 (d, J
2.2, 1H, 6.95 (d, J = 8.5, 1H), 6.84 (dd, J = 8.5,2.2,
1H), 5.70 (s, 1H), 5.48 (dd, J = 1.5, 6.1, 1H), 5.45 (S|arge,
1H), 5.04 (d, J = 1.2, 1H), 4.86 (d, J = 6.1, 1H), 4.22 (q,
J=7.1, 2H), 2.07 (d, J = 1.5 3H), 1.80 (s, 3H, 1.51 (s
3H), 1.31 (m 6H. ¥C NWR (125 Mz, CDd3): d (ppm 168.7,
145.6, 143.1, 137.9, 135.7, 133.1, 131.5, 131.4, 131.0,
129.4, 129.0, 127.8, 122.5, 117.0, 113.9, 113.4, 108.0,
106.4, 89.3, 85.5 81.0, 60.8, 26.4, 24.7, 17.7, 14.3,
14.0. Anal. Calc’d for GCyHsOuNS: C, 56.15; H, 5.41; N,
2.42; S, 5.55. Found: C, 56.30; H 5.56; N 2.29. [a]p®® = -

69.8 (¢ = 1.00, CHQ ,).



(E)-3-{4-[(3aR 4S, 6S, 6aR) - 6- (1- Benzenesul f onyl - 1-

nitroethyl)-2,2-di nethyltetrahydrofurof[3,4-d][1, 3]di oxol -4-

yl oxy] - 3- (hydr oxy) - phenyl }-2-nethyl -acrylic acid 14

HO
NO,
Phozw N—co,H

To a solution of the above product (7.96 g, 13.8 mmol) in a

1/1/1 mxture of methanol THF and water (150 nlL), is added
[ithium hydroxide (5.8 g, 138 mml), and the mxture is
stirred at 400C for 4 hour. After <cooling to room
tenperature, the solution is acidified by a 5% sol ution of
NaHSO; and extracted by ethyl acetate. The organic phase is
washed brine, dried over nagnesium sulfate, filtrated and
evaporated in vacuo to afford 14 (7.6 ng, 13.8 nmol) as a
white foamwith a quantitative yield.

R = 0.53 (Diethyl ether). IR (neat) (cm?): 3486, 2991,
2646, 1682, 1557, 1264, 1156. ‘H NMR (500 Mz, CDOl3): d
(ppm (J in Hz) 7.88 (dd, J = 1.2, 8.6, 2H), 7.75 (tt, J =
1.2, 7.6, 1H), 7.65 (s, 1H), 7.58 (t, J = 8.1, 2H), 7.03
(d, J = 1.7, 1H), 6.97 (d, J = 8.5, 1H), 6.88 (dd, J = 2.0,
8.8, 1H), 5.72 (s, 1H), 5.50 (dd, J = 1.5, 6.1, 1H), 5.05
(d, J = 1.2, 1H), 4.87 (d, J = 6.1, 1H), 2.09 (s, 3H), 1.80
(s, 3H, 1.51 (s, 3H), 1.32 (s, 3H. ¥C NWR (125 M,

CDCl3): d (ppn) 173.8, 145.6, 143.5, 140.2, 135.8, 133.1,
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131.0, 130.9, 129.4, 126.6, 122.9, 117.2, 113.9, 113.4,
108.0, 106.4, 89.3, 85.4, 81.0, 60.4, 26.4, 24.7, 17.7,
14.2, 13.7. Anal. Calc'd for GCusHyyOuNS: C, 54.64; H, 4.95

N, 2.55. Found: C, 54.80; H, 5.02; N, 2.36. [a]p> = - 66.3
(c = 1.00, CHd ).

(E)-3-{4-[(3aR 4S, 6S, 6aR) - 6- Acetyl - 2, 2-

di net hyl tetrahydrofuro[ 3, 4-d][ 1, 3] di oxol -4-yl oxy] - 3-

(hydroxy) - phenyl }-2-net hyl -acrylic acid 15

5

To a solution of 14 (284 ng, 0.517 mmol) in THF (9 nl), is

added at room tenperature a solution of amopnium acetate
(3.12 g, 40 mol) and titanium chloride (Ill) (1.03 g, 6.7
mmol) [NOTE : this reagent should be handled and kept in
the glove box] in water (4.2 nL) and the mxture is stirred
3 hours. Ethyl acetate is added and the organic layer is
washed by a 1M solution of sodium potassium tartrate, the
aqueous phase back extracted and the conbined organic
phases washed with brine, dried over nmagnesium sulfate,
filtrated and evaporated in vacuo. The product 15 (156 ng,
0.414 mmol) is isolated pure as a white foam after colum
chromat ography (petroleum ether / ethyl acetate 1/1 then

1/3) with 80%yield.

S11



R = 0.59 (Diethyl ether). IR (neat) (cm?'): 3330, 2932,
2644, 1712, 1682, 1510, 1263, 1101. *H NMR (500 MHz, CDd 3):
d (ppm (J in Hz) 7.69 (s, 1H), 7.11 (d, J = 8.3, 1H), 7.06
(d, J = 2.0, 1H), 6.92 (dd, J = 8.5 2.0, 1H), 5.76 (s,
1H), 5.24 (dd, J = 5.9, 1.0, 1H), 4.86 (d, J = 5.9, 1H),
4.71 (s, 1H), 2.11 (d, J = 1.0, 3H), 2.10 (s, 3H), 1.51 (s,
3H), 1.36 (s, 3H. ¥C NWR (125 Mz, CDd3): d (ppm) 206.86,
173.8, 146.9, 144.0, 140.3, 131.8, 126.8, 122.7, 117.6,
116.3, 113.4, 108.8, 91.5, 84.9, 80.3, 26.4, 26.3, 24.9,
13.8. Anal. Calc'd for CgH0s: C, 60.31; H, 5.86. Found: C,
60.51; H 6.08. [a]p®® = - 137.4 (c = 1.00, CHiOH).

(E)-3-{4-[(3aR 4S, 6S, 6aR) - 2, 2- D net hyl - 6- ( 2- net hyl| -

[ 1, 3] di oxol an-2-yl)-tetrahydrofuro[3,4-d][1, 3]di oxol -4-

yl oxy] - 3- (hydr oxy) - phenyl }-2-net hyl -acrylic acid 16

M H
O
% N—co,H
52

To a solution of 15 (0.5g, 1.32 mmol) in dichloronethane

(13 nl), at 0°C, is added freshly distilled 1, 2-
bi strimet hyl silyl oxyet hane (0.97 m, 4 nmol ) and
trimethylsilyl trifluoronethanesul fonate (30 niL, 0.13 mmol).
The m xture is stirred at 00OC for 6 hours. Pyridine (3 nl)
and ethyl acetate are then added. The organic phase is

washed with a sat ur at ed sol uti on of sodi um

S12



hydr ogenocar bonate and brine, dried over nagnesium sulfate,
filtrated and evaporated in vacuo. The ketal 16 (0.505 g,
1.20 mol) is isolated pure as a white foam after colum
chromat ography (petroleum ether / ethyl acetate 1/1) wth
91% vyi el d.

R = 0.55 (Diethyl ether). IR (neat) (cm?): 340, 2986,
1882, 1614, 1505, 1250, 1100. 'H NWR (500 MHz, CDd3): d
(ppm (J in Hz) 7.65 (s, 1H, 7.03 (d, J = 8.1, 1H), 7.02
(s, 1H, 6.90 (d, J = 8.1, 1H, 5.88 (s, 1H, 4.84 (s, 2H,
4.33 (s, 1H), 4.09 (m 2H), 4.03 (m 2H), 2.10 (s, 3H),
1.50 (s, 3H), 1.35 (s, 3H), 1.28 (s, 3H). 3C NMWR (125 Mz,
CDd3): d (ppm) 177.6, 147.7, 143.5, 139.8, 131.5, 127.1,
122.5, 117.3, 116.4, 112.8, 108.5, 91.5, 85.4, 80.3, 65.4,
64.5, 26.5, 25.0, 20.7, 13.9. Anal. Calc’'d for GiHsO: C
59.71; H 6.20. Found: C, 59.92; H 6.42. HRVMS Calc'd for

CoiHpeQy:  422.1577. Found: 422.1568. [a]p® = - 92.2 (c =

1. 00, CHsOH).
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(E)-3-{4-[(3aR, 4S, 6S, 6aR) - 2, 2- Di et hyl - 6- (2- net hy! -

[ 1, 3] di oxol an-2-yl)-tetrahydrofurof[3,4-d][1, 3]di oxol - 4-

yl oxy] - 3- (hydr oxy) - phenyl } - 2- net hyl - N- (( 3aS, 4R, 6S, 7R, 7aR) -

4,6, 7-tri hydroxy-hexahydro-benzo[ 1, 3] di oxol -5-yl) -

acryl am de 17

= H
%f@,obwm __.o\,
15 pad
To a solution of 16 (50 ng, 118 mml) and 6 (30 ng, 150
mol) in DM (2 nL) at O0OC, is added diethyl cyanophosphonate
(30 nL, 150 nmmol) and triethylamne (28 nL, 200 nmmol ). After
3 h at this tenperature, ethyle acetate is added and the
organic phase is washed by brine, dried over nmagnesium
sulfate, filtrated and evaporated in vacuo. The above am de
(49 ng, 83 nml) is isolated pure after three purifications
on silica gel (preparative TLC) (Ethyle acetate / nethanol
85/15) with 70%yi el d.
R = 0.25 (Ethyl acetate / nethanol 85/15). IR (neat) (cm
1y: 3420, 1610, 1510. H NMR (500 MHz, CHsOHds): d (ppm) (J
in Hz): 7.23 (s, 1H), 7.11 (d, J = 8.3, 1H), 6.92 (d, J =
2.0, 1H), 6.86 (dd, J = 2.0, 8.3, 1H), 5.81 (s, 1H), 5.23
(s, 1H, 4.93 (d, J = 6.1, 1H), 4.89 (dd, J = 1.7, 6.1,
1H), 4.79 (s, 1H), 4.50 (dd, J = 2.7, 6.1, 1H), 4.23 (d, J

= 1.7, 1H, 4.20 (m 3H), 3.92 (m 5H), 3.80 (dd, J = 2.7,

S14



2.7, 1H, 2.11 (d, J = 1.3, 3H), 1.49 (s, 3H), 1.35 (s,
3H), 1.25 (s, 3H. ¥C NWR (125 Mz, CH:OHds): d (ppm
172.8, 148.3, 145.3, 134.9, 132.3, 132.0, 122.6, 117.9,
116.8, 113.8, 109.9, 109.3, 96.1, 92.9, 87.0, 82.1, 78.1,
72.5, 71.6, 71.2, 66.7, 65.9, 50.3, 49.8, 27.1, 25.2, 23.0,
14.7. LRVS (ESI) Calc’'d for CuhssNOis (MH): 594.22. Found:
594.20. [a]p®® = -44.1 (¢ = 1.00, CHsOH).

C- 2-epi - Hygromycin A 2

H
e
$ HN -0

To a solution of the above amde (70 ng, 117 mnmol) in water

(0.5 nL), is added at room tenperature trifluoroacetic acid
(0.6 nmL). After 1 h, benzene is added and the mxture is
evaporated in vacuo. This operation is repeated 3 tines.
The analog 2 (42 ng, 82 mol) is isolated pure after
purification on sephadex LH20 (7 g) (Methanol [/ ethyl
acetate 1/3) followed by sephadex G 10 (7 g) (water) wth
70% yi el d.

R = 0.10 (Ethyl acetate / methanol 85/15). IR (KBr) (cm?):
3420, 1710, 1610, 1510. *H NMR (500 MHz, CHsOHds): d (ppm
(J in H): 7.25 (s, 1H), 7.14 (d, J = 8.3, 1H), 6.93 (d, J
= 2.0, 1H, 6.87 (dd, J = 2.0, 8.5, 1H, 5.56 (s, 1H, 5.22

(s, 1H), 4.78 (s, 1H), 4.50 (m 2H), 4.43 (d, J = 7.3, 1H),
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4.26 (d, J = 4.4, 1H), 4.21(dd, J = 3.2, 6.6, 1H), 4.17 (m
2H), 3.96 (dd, J = 6.7, 6.7, 1H, 3.80 (dd, J = 2.8, 2.8
1H), 2.14 (s, 3H), 2.12 (d, J = 1.5, 3H). BC NWR (125 Mz,
CHsOHds): d (ppm) 210.7, 172.6, 148.5, 145.7, 134.9, 132.09,
132.2, 122.6, 118.3, 118.2, 108.9, 96.2, 88.6, 78.2, 76.3,
74.2, 72.5, 71.5, 71.2, 64.3, 50.3, 26.2, 14.6. Anal.
Calc'd for GCaHoNOp: C 54.01 ; H, 5.71; N, 2.74. Found: C,
54.22; H 5.56; N, 2.63. LRW5 (ESI) Calc’d for GCuHsNO, (M

H): 510.16. Found: 510.54. [a]?® = - 60.4 (¢ = 1.00, CHiOH).
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