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We report an efficient route to obtain azasugars from the
enantiomerically pure- andp-diethyltartrate. The key step
is a proline-catalyzed aldol condensation, in which both

5-onéb (1, dioxanone) or hydroxyaceton@)( to afford the
corresponding aldol which, after hydrogenation, leads to the final
azasugar (Scheme 1). Both enantiomers of diethyl tartrate have
been used in combination with- and L-proline as catalyst,
obtaining the complementaanti-aldol products and, therefore,
broadening the number of compounds that can be obtained.

Aldehyde3 and its enantiomeent3 were readily prepared
following the route described in Scheme 2. The azide group
was introduced by nucleophilic attack to the cyclic sulfide form-
ed on4.5 Afterward, reduction of the esters with NagHiCl
in ethanol, transketalation with benzaldehyde dimethylacetal and
oxidation with TEMPQ, afforded the desired aldehy@e

The results of the reaction 8fandent3 with ketonesl and
2 in the presence af- andL-proline are shown in Scheme 3.
The diastereoselectivity was determinedbyNMR analysis
of the crude reaction mixture, and the absolute configuration
of the major diastereoisomer was determined on the basis of
NMR spectral dat&.

Reaction of3 with ketonel catalyzed by -proline at 4°C
gave theanti-aldol 9ain 70% yield and>20:1 diastereoselec-
tivity (Scheme 3). In contrasb-proline afforded thenti-aldol
9b in similar yield (60%) but lower diastereoselectivity (dias-

enantiomers of proline have been used as catalyst, affordingtereoselectivity ratio (d.r.) 5:1). Similar pattern of results were

complementananti-aldol products.

The use of asymmetric enamine organocatalysis in the form-
ation of new C-C bonds has emerged as an important tool in
the synthesis of carbohydrate€ontinuing in this field and
because of their major interest to medicinal chemistry, we have
focused our efforts on the application of this methodology to
the synthesis of iminocyclitols. Our interest in these com-
pounds? also called azasugars as the ring oxygen of a carbo-
hydrate is replaced by nitrogen, starts from their ability to act
as potent inhibitors of enzymes involved in carbohydrate pro-
cessing, such as glycosidases and glycosyltransfetaies.
fact, together with their functional and stereochemical complexi-
ties, has stimulated the development of a variety of synthetic

routes, and a number of synthetic analogues have been pre

pared?

Herein we present a novel route to obtain azasugars from
diethyl tartrate4 in which the key step is a proline-catalyzed
aldol reaction of aldehydewith either 2,2-dimethyl-1,3-dioxan-
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observed in reactions between ketoBeand aldehyde3.
However, reactions had to be carried out at higher temperature
(room temperature), and lower yields of products were obtained.
This topicity was confirmed when aldehydeat3 was used as

an acceptor affording the enantiomeric aldols (Scheme 3).
Therefore, the best results for the reactio wfith both ketones
were found when.-proline was the catalyst, while in the case
of ent3 when p-proline was used. These results show the
importance of the choice of the proline enantiomer in the
reactions of chiralo-branched aldehydes. We are currently
investigating the origin of thisouble asymmetric inductiaon

the basis of the transition states postulated by Houk &t al.

Hydrogenation (H, 45 psi) of theanti-aldols9a and10ain
the presence of HCI afforded unprotected iminocyclitdsand
13a (Scheme 3), respectively, with high stereoselectivity,
however, aldols9b and 10b gave a nearly equimolecular
mixtures of diastereosiomet2ab and14ab, respectively. The
results obtained seem to indicate that the stereoselectivity of
the hydrogenation is rather dependent on the relative orientation
of the 3,4-diol of the imine intermediate. Nevertheless, further
work is currently underway to control the stereochemistry of
the hydrogenation using other reducing agents.

The NMR spectral data and optical rotation values Tar
and13awere in good agreement with previously reported data.
The structure ofl2ab and 14ab was determined by a

(6) Byun, H.-S.; He, L.; Bittman, RTetrahedror200Q 56, 7051-7091.
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(R)- and ©)-methoxyphenylacetic acid (see Supporting Information). The
assigned configuration data were reconfirmed in the final cyclized com-
pounds.
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SCHEME 1. Retrosynthetic Path To Obtain Azasugars from 4 inhibitors, such ag-homomannojirimycin(11) and g-homo-

OH " 0 Ph fuconojirimycin (13a).
o n AN Lo . _
Y o b Experimental Section
HO OH 7/ H/KCHO General Procedure for the Catalytic Asymmetric Aldol
OH Ny Reaction of Ketone 1 and Aldehyde 3 UsingR)- or (S)-Proline.
aza-sugar 1 (2R, 3R) 3 To a solution of ketondl (0.26 g, 2 mmol) in DMF (0.5 mL),
(R=CH,0H, CHy) o) (@S, 35) ent-3 aldehyde3 (0.23 g, 1 mmol) and proline (30% mol) were added.
U The suspension was stirred af@ for 96 h. After this time, the
CHy suspension was quenched with saturated aqueous ammonium
OH O OH chloride solution and extracted with ethyl acetatex(2 mL). The
2 OEt combined organic layers were concentrated and purified by flash
EtO chromatography (hexane/AcOEt, 4:1). Yields, reaction conditions,
OH O and dr are reported in Scheme 3.
(2R, 3R) 4 6-Azido-5,7-0-benzylidene-6-deoxy-1,3-isopropylidene-man-
(2S, 3S) ent-4 no-hept-2-ulose (9a)[0]%°; —92.3 (c 0.1, CHCIy). *H NMR (300
MHz, CDCk): ¢ 7.5-7.3 (m, 5H), 5.45 (s, 1H), 4.58 (d,= 9
SCHEME 2. Synthesis of Aldehyde 3 Hz, 1H), 4.45 (ddJ = 5.1, 10.8 Hz, 1H), 4.30 (d] = 15.7 Hz,
1H), 4.2-4.1 (ddd, 1H), 4.£4.0 (m, 2H), 3.83 (ddJ = 12.4 Hz,
N; 1H), 3.68 (dd, 1H), 3.38 (s, 1H), 1.43 (s, 3H), 1.38 (s, 3HE
2R, 3R) 4 COEt b _ Etozc% NMR (75 MHz, CDCE): 6 212.6, 137.3,129.3, 128.5, 126.2, 101.7,
(2S. 35) ent-4 COzEt 101.6, 78.1, 70.7, 69.2, 68.2, 66.7, 52.2, 23.9, 23.6. MS(El)
h OH 364.1 (M+ 1). Anal. Calcd for GHxN3Os: C, 56.1; H, 5.8; N,
o 11.5. Found: C, 56.0; H, 6.3; N, 11.2.
gg; gSR)) 5ent_5 gg; gg; sent-G 6-Azido-5,7-0-benzylidene-6-deoxy-1,3-isopropylidene-allo-
o hept-2-ulose (9b).[0]?% +20.5 € 0.7, CHCl,). H NMR (300
Ny N MHz, CDCL): 6 7.5-7.2 (m, 5H), 5.49 (s, 1H), 4.58 (dd,= 9,
_C, HOM,C_, L d_ 070 _e_ 3 3.0 Hz, 1H), 4.38 (ddJ = 12.0, 6.2 Hz, 1H), 4.25 (m, 1H), 4.20
CH,OH b ent-3 (dd, J = 18, 1.2 Hz, 1H), 4.6-.3.8 (m, 3H), 3.66.(ddJ = 12.0,
OH 1H), 3.48 (s, 1H), 1.51 (s, 3H), 1.45 (s, 3HJC NMR (75 MHz,
Ny OH CDCl): 6 210.9, 137.4, 129.6, 128.7, 126.6, 102.1, 101.1, 80.6,
(2R, 3R) 7 (2R.3R)8 73.2,71.4,69.7, 66.9, 54.9, 24.3, 24.0. MS(Ei)z 364.1 (M +
(2S, 38) ent-7 (2S, 3S) ent-8 1). Anal. Calcd for G/H21N3Oe: C, 56.1; H, 5.8; N, 11.5. Found:
aReaction conditions: (a) BN, thionyl chloride, 3 h, 100%; (b) Nad\ C,56.1; H, 54; N, 11.2.
DMF, 5 h, 70%; (c) NaBH, LiCl, EtOH, 4 h, 63%; (d) benzaldehyde General Procedure for the Catalytic Asymmetric Aldol
dimethylacetaIst_OH, MeCN, 3 h, 45%; (e) TEMPO, trichloroisocianuric  Reaction of Hydroxyacetone (2) and Aldehyde 3 UsingR)- or
acid, CHClz, 30 min, 60%. (S)-Proline. To a solution o2 (2.2 g, 30 mmol) in DMF (0.5 mL),

o . aldehyde3 (0.23 g, 1 mmol) and proline (30% mol) were added.
combination of the measurement of the coupling constant and the gyspension was stirred at room temperature for 48 h. After

NOESY spectra (see Supporting Information). this time the suspension was quenched with saturated agqueous
When the hydrogenation 8 and10awas performed under  ammonium chloride solution and extracted with ethyl acetate (3

milder conditions (H, 10 psi) in the absence of HCI, the pro- 2 mL). The combined organic layers were concentrated and purified

tected azasugafd and18/19 were obtained (Scheme 4), which by flash chromatography (hexane/AcOEt, 3:1). Yields, reaction

are useful intermediates for further modifications. Interestingly, conditions, and d.r. are reported in Scheme 3.

when the same conditions were applied to the isorfbrand 6-Azido-5,7-0-benzylidene-1,6-dideoxye-manno-hept-2-ul-

10b poor yields of protected azasugdr®/17 and 20/21 were ose (10a).[a]?;, +4.5 € 0.14, CHCIy). *H NMR (300 MHz,

; : : ; CDCly): 6 7.5-7.3 (m, 5H), 5.59 (s, 1H), 4.50 (dd,= 12.9, 6.6,
gggair:lzdb, owing to the rapid formation of the unprotect@e b 1H), 4.26 (0.0 = 12.9, 1H), 4.0-3.7 (m, 4H), 2.40 (s, SH)EC

We hypothesized that the favorable disposition of the axially l;lé\/l? (77652AH7(Z)§:%%% %3160391737d3%é%fz éégi (1,3(:_42%?14

oriented hydroxyl goup i16 and20, to form a hydrogen bond  anay. Caled for GH1/NsOs: C, 54.7: H, 5.5; N, 13.6. Found: C,
with the adjacent oxygen of the benzylidene acetal, can catalyzess o: H, 5.2: N, 13.5.
the cleavage of this protecting group. This was confirmed when  6-Azido-5,7-O-benzylidene-1,6-dideoxys-allo-hept-2-ulose (10b).
the same reductive conditions were applied to the acetylated’H NMR (300 MHz, CDC}): ¢ 7.6-7.4 (m, 5H), 5.50 (s, 1H),
22, which gave the protecte2Bin high yield (80%, Scheme 4).  4.50-3.4 (m, 6H), 2.22 (s, 3H)}*C NMR (75 MHz, CDC}): 6

In conclusion, we have described a novel asymmetric route 208.6, 136.7, 129.6, 128.6, 126.2, 101.4, 79.5, 77.7, 71.0, 69.1,
to obtain a diversity of azasugars in seven steps from diethyl 53.1, 26.7. MS(El): mz 308.1 (M + 1). Anal. Calcd for
tartrate, where the key step is a proline-catalyzed aldol reaction.C1aH17NsOs: C, 54.7; H, 5.5, N, 13.6. Found: C, 54.1; H, 5.4; N,
The best results in terms of yield and stereoselectivity were 136.

; : ; General Procedure for Hydrogenation.To a solution of aldol
obtained with matched substrate/catalyst paitsproline and .
el P . . product (0.055 mmol) in MeOH/HCI (2.6/ 0.5 mL), 10% Pd/C was
ent3/b-proline, providing efficient access to known glycosidase added (20 mg). The suspension was stired undé&ipsi) during
48 h atroom temperature. After this time, the reaction mixture was

(10) Asano, N.; Nishida, M.; Kato, A.; Kizu, H.; Matsui, K.; Shimada, ; ; ;
v ltoh. T.: Baba, M. Watson, A. A Nash, R. J.: de Q. Lilley, P. M. filtered through Celite, and the solvent was evaporated affording

Watkin, D.J.; G. Fleet, G. W. .I. Med. Chem1998 41, 2565-2571. the final azasugar. ” o
(11) Byun, H.-S.; He, L.; Bittman, RTetrahedron200Q 56, 7051 B-Homomannojirimycin (11). [a]*% +16.4 (c 1, HO) {lit.
7091. [0]2% +12.0 (c 0.27, HO)}. ™H NMR (300 MHz, D,O, Ph= 9):

J. Org. ChemVol. 71, No. 16, 2006 6259
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SCHEME 3. Two-Step Synthesis of Iminociclitols from Aldehyde 3

mirror
plane
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oeon 00 970y ' HO... OH D-Pro
+3 — ~ - — . . . . ~— ent9a =—— gpr3 +1
70% : 8% "N ONTT 85% 70%
N, OH O OH OH on " on
anti (3S,4S) 9a 11 .
d.r. >20:1 d.r. >20:1 ent11
)P\h X OH OH
D-Pro < HO OH HO OH
4°C, 96h o9 O 0 ) R L-Pro
1+3 — —_— : oR R%, . = ent9 ~——— ont3+1
60% Y Y 68% |‘" N Y RN ) 68% 60%
N; OH O on H H on
anti (3R,4R) 9b 12a:R'=H, ent-12a:R"'=H,
d.r. 5:1 R2=CH,OH R2=CH,OH
12b:R"'=CH,0OH, ent-12b:R"'=CH,OH,
R2=H R2=H

d.r. 12a/12b 1.2:1

Ph OH OH
L-Pro A HO OH HO,,_~_OH
r1 48h 0" O QH H, ) ) D-Pro
243 ) - Me — ) R R? . L ent-10a <—— ent-3 +2
_65%- : 73% l\\‘ N Rt R! H "l 73% 65%
N; OH O on H OH
anti (3S,4S) 10a 13a:R'=H, R?=CHj ent-13a:R'=H, R?=CH,
d.r.>20:1 13b:R'=CH3, R?=H ent-13b:R'=CH;, R%=H
d.r. 13a/13b 6:1
243 M } R2 R2, . —  ent-10b ent-3 +2
20% - : 50% |\\ N RN 'zl 50% o
Ny OH O on H H o
anti (3R.4R) 10b 14a:R'=CHj,, R?=H ent-14a:R'=CHj, R?=H
dr. 1.241 14b:R'=H, R2=CH, ent-14b:R'=H, R?=CH;

d.r. 14a/14b 1.5:1
mirror
plane

0 4.05 (dd, 1H), 3.9.3.6 (m, 5H), 3.51 (dd= 2.7, 9.6 Hz, 1H), (3.0 mL), 10% Pd/C was added (20 mg). The suspension was stirred

3.31 (dt,J = 6.3 Hz, 1H), 2.9 (m, 1H)}3C NMR (75 MHz, D,O, under B (10 Psi) during 18 h at room temperature. After this time,
Ph=9): 6 76.8, 70.5, 69.2, 64.0, 63.4, 62.5, 61.5. MS (Eft)iz the reaction mixture was filtered through Celite, and the solvent
194.1 (M+ 1), 217.3 (M+ 23). Anal. Calcd for GH1sNOs: C, was evaporated affording final azasugar.

43.5; H, 7.8; N, 7.25. Found: C, 44.0; H, 7.8; N, 7.2. Compound 15.[a]% +34.4 (c 0.7, MeOH)H NMR (300

Compound 12 (Obtained as a Mixture of Diastereoisomers MHz, CeDe): 0 7.7—7.1 (m, 5H), 5.28 (s, 1H), 4.15 (dd,= 5.1,
12a and 12b)."H NMR (300 MHz, DO, Ph=19): 04.0-3.6 (M, 121 Hz, 1H), 3.633.41 (m,J = 10.8, 8.7, 3.0 Hz, 5H), 3.07 (dd,
4H), 3.5.3.2 (m, SH)2C NMR (75 MHz, DO, Ph=9): 072.2, _ 3= 105,121 Hz, 1H), 2.53 (= 10.8, 8.7, 5.1 Hz, 1H), 1.74
721,720,712, 710, 65.8, 65.4, 63.5, 62.7, 58.1, 57.2. MS (EI): (qqd, J = 8.7, 4.8, 3.0 Hz, 1H), 1.36 (5, 3H). 1.08 (5, 3HC
mz194.1 (M+ 1), 217.3 (M+ 23). Anal. Caled for GHisNOs:  NMR (75 MHz, GiDe): 6 139.0, 129.8, 128.8, 126.8, 101.8, 99.0,
C,ﬁllgH.c?r,nﬂ%uzgr;o’}:}ierit:Siﬁl(:]?;erl])d(.M(efj’c:rlsl;r‘lc;dﬂ(’:t;.%HNNAZSI(3OO 81.6, 71.9, 70.7, 69.8, 63.7, 53.3, 51.4, 29.7, 18.0. MS (Ei)

- - 22.2 (M+ 1). Anal. Calcd for GHoNOs: C, 63.5; H, 7.2; N
MHz, D,0): 6 4.8 (m, 1H), 3.9-3.7 (M, 2H), 3.69 (m, 1H), 3.54 2.3_ Féund: (): TR (;47_42.3 Os: C, 635 H, 7.2 N,
S~ 6.2).°C MR (75 Mz DOY. 5 741,708, 066 611, Compound 16 (Major Product). *H NMR (300 MHz, GDo)
52 s s GIinl L e Gl 4TSRS s ) 1

: C, 47.4; H, 85; N, 7.9. Found: C, 47.4; H, 8.4; N, (M, 2H), 4.3-4.2 (m, 1H), 4.
g 2H), 3.8-3.5 (m,2H), 1.51 (s, 3H), 1.46 (s, 3HFC NMR (75
Compound 14 (Obtained as a Mixture of Diastereoisomers ~ MHZ, GeDe): 0139.2,129.4,128.2, 127.2, 101.3,100.1, 76.1, 72.4,

14a and 14b).*H NMR (300 MHz, D,O): 6 4.2-3.0 (m, 7H), 1.4 69.2, 67.3, 64.2, 57.2, 56.1, 26.2, 19.2. MS (Bl)iz= 322.2 (M
(d, J = 6.3, 3H).13C NMR (75 MHz, D:O): 6 79.1, 77.3, 77.0, T 1.

68.2, 56.8, 53.5, 18.1. MS (El\m/z 178.1 (M+ 1). Anal. Calcd Compound 18 (Major Product). 'H NMR (300 MHz, MeOD):
for C;H1sNOg: C, 47.4; H, 8.5: N, 7.9. Found: C, 47.2: H,8.2;N, 6 7.5-7.3 (m, 5H), 5.57 (s, 1H), 4.16 (dd,= 11.4, 4.2 Hz, 1H),
7.9. 3.7-3.6 (m, 5H), 2.89 (ddJ = 6.6, 1.3 Hz, 1H), 2.68 (ddd] =

General Procedure for Partial Hydrogenation (Preparation 10.3, 10.5, 4.2 Hz, 1H), 1.17 (d,= 6.6, 3H).13C NMR (75 MHz,
of 15—21). To a solution of aldol product (0.055 mmol) in MeOH  CgDg): 6 139.5, 129.8, 129.0, 127.4, 103.2, 81.4, 74.3, 73.9, 70.3,

6260 J. Org. Chem.Vol. 71, No. 16, 2006



SCHEME 4. Partial Hydrogenation of Aldol Products
Hy, PdIC oH
2, - >
1opsi Pha© O
9a e o) o
MeOH, 18h NSNT s
60% H
15
OH OH
Hy, PdIC ~ >
. Pha_O 0" Pha_O o
10Psi hd ~ . b T~
9% — o, .. .0 Ol o
MeOH, 18h SVISNT s N
o H H
15%
16 17
d.r. 16/17 1.2:1
OH OH
H,, Pd/IC Ph o . OH ;. OH
10Psi N PhYO -
10a _— o_ .. ., + O .
MeOH, 18h SYUUNT CH, YN TCHg
50% H H
18 19
d.r. 18119 6:1
OH OH
Hp, PdIC  Ph O OH Pha O OH
10Psi Y \{\/c + 1/
100 ——> O\ NN,
MeOH, 18h VN O H CHs
10% 20 21
d.r. 20/21 1.5:1
Ph
B Y H,, PdIC Qhc
(@) (0] OAc 10Psi Ph 0, OAc
CHy ———— = Y
Y MeOH, 18h Oy y
N, A O 80% N

23

54.9, 54.7, 17.6. MS (El)m/z = 266.1 (M+ 1). Anal. Calcd for
CiH1NO4: C, 63.8; H, 7.2; N, 5.2. Found: C, 63.9; H, 7.0; N,
5.6.

Compound 20 (Major Product). *H NMR (300 MHz, GDg):

0 7.5-7.3 (m, 5H), 5.57 (s, 1H), 4.23 (dd,= 3.0, 12.2 Hz, 1H),
3.8-3.4 (m, 4H), 3.05 (mJ = 3.0, 9.0, 1H), 2.87 (m, 1H), 1.08
(d, J = 6.2, 3H). MS (El): m'z = 266.1 (M+ 1).

Compound 23.To a solution of22 (24 mg, 0.06 mmol) in
MeOH (3.0 mL), 10% Pd/C was added (20 mg). The suspension
was stirred under (10 psi) during 18 h at room temperature.
After this time, the reaction mixture was filtered through Celite,

and the solvent was evaporated. The crude reaction was chromato

graphed (hexane/AcOEt, 4:1) yieldiag (13.9 mg, 80%) as a palid
oil. [a]25% —72.3 (c 0.1, CHCl,). *H NMR (300 MHz, CDC}): ¢

JOCNote

7.8-7.2 (m, 5H), 5.42 (s, 1H), 4.8 (m, 1H), 3.96 (d#l= 4.5,
10.8 Hz, 1H), 3.56 (dd) = 4.2, 9.0 Hz, 1H), 3.25 (dd] = 10.5
Hz, 1H), 2.53 (dddJ = 4.5, 9.8,0.13.8 Hz, 1H), 2.3 (nd,= 6.6,
2.1 Hz, 1H), 2.24 (mJ = 4.2, 3.8 Hz, 1H), 1.68 (s, 3H), 1.66 (s,
3H), 0.78 (d,J = 6.6 Hz, 3H).13C NMR (75 MHz, CDC}): ¢
169.9, 169.8, 139.8, 129.2, 128.6, 127.0, 102.4, 80.6, 76.9, 72.3,
57.3,54.2, 33.7, 23.9, 22.2, 18.6. MS (Ehjvz= 350.7 (M+ 1).
Anal. Calcd for GgH»3NOg: C, 61.8; H, 6.6; N, 4.0. Found: C,
61.9; H, 6.2; N, 3.9.
6-Azido-5,7-0-benzylidene-6-deoxy-1,3-isopropylidene-gulo-
hept-2-ulose ént-9a). [a]?% +89.3 (c 0.6, CHCl,). MS(EI): m/z
364.1 (M+ 1); Anal. Calcd for G;H2:N3Og: C, 56.1; H, 5.8; N,
11.5. Found: C, 56.3; H, 6.3; N, 11.8.
6-Azido-5,7-0-benzylidene-6-deoxy-1,3-isopropylidene-talo-
hept-2-ulose ént-9b). [a]?% —23.2 € 0.3, CHCl,). MS(EI): m/z
364.1 (M+ 1). Anal. Calcd for G;H21N3Og: C, 56.1; H, 5.8; N,
11.5. Found: C, 55.9; H, 5.8; N, 11.8.
6-Azido-5,7-0-benzylidene-1,6-dideoxy—gulo-hept-2-ulose ént
10a).[0]? —5.1 (¢ 1.3, CHCI,). MS (El): m'z330.1 (M+ 23).
Anal. Calcd for G4H17N3Os: C, 54.7; H, 5.5; N, 13.6. Found: C,
54.2; H, 5.5; N, 13.2.
6-Azido-5,7-0-benzylidene-1,6-dideoxys-talo-hept-2-ulose ént
10b). MS(EIl): m/z308.1 (M+ 1); Anal. Calcd for G4H;7N30s:
C,54.7; H, 5.5; N, 13.6. Found: C, 54.8; H, 5.7; N, 13.8.
o-Homogulojirimycin (ent11).[0]% —21.6 € 0.3, HO). MS
(El): m/z194.1 (M+ 1), 217.3 (M+ 23). Anal. Calcd for GH;s-
NOs: C, 43.5; H, 7.8; N, 7.2. Found: C, 43.0; H, 7.8; N, 7.3.

Compound ent-12 (Obtained as a Mixture of Diastereoiso-
mersent12a+ ent12b). MS (El): m/z194.1 (M+ 1), 217.3 (M
+ 23). Anal. Calcd for GH;sNOs: C, 43.5; H, 7.8; N, 7.25.
Found: C, 43.0; H, 7.6; N, 7.3.

Compound ent13a (Major Product). MS (El): m/z178.1 (M
+ 1). Anal. Calcd for GH;sNOy4: C, 47.4; H, 8.5; N, 7.9. Found:
C, 47.7; H, 8.0; N, 7.6.

Compound ent-14a (Obtained as a Mixture of Diastereoiso-
mers ent14a + ent14b). MS (El): m/z 178.1 (M + 1). Anal.
Calcd for GHisNO4: C, 47.4; H, 8.5; N, 7.9. Found: C, 47.4; H,
8.6; N, 7.9.
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