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General Procedure for Reaction with BQNF. To a solution 
of each protected amino acid (0.2 m o l )  was added the deaignated 
equivalent of BqNF in the same solvent (total 2 mL), and the 
solution was stirred for 10-30 min (checked by TLC; CHC1,:MeOH 
= 91) at rt. The reaction mixture was diluted with H20 (2 mL) 
and benzeneEtOAc (l:l, 20 mL) and extracted with 5% NaHC03 
(3 X 10 mL). The aqueous extract was acidified to pH 3-4 with 
saturated KHS04 and extraded with EtOAc (3 X 10 mL). In the 
case of Boc-Thr-OH (ab), the aqueous solution was saturated with 
NaCl prior to the EtOAc extraction. For Boc-Leu-Pro-OH (lob), 
alkaline extraction was omitted, but the organic layer was washed 
with 5% KHSO,, The organic extract was washed with H20 and 
saturated brine, dried (NaaO,), and evaporated, and the residue 
was purified by LH-20 (entries 4-6, 12-14) or silica gel (entries 
1-3) column chromatography and/or recrystallization (lb, 2b, 
4b-8b). Compounds Ib, 2b, and 4b were converted to their DCHA 
salts before recrystallization. 

GC Analysis. The products (ca. 0.2 mg) obtained from entries 
6 (4b), 8 (6b), 11 (6b), and 14 (6b) were depmtected by HBPAcOH 
before recrystallization, as waa 2b (entry 4), by H2-Pd/C followed 
by HC1-dioxane. Each deprotected amino acid was derivatized 
as ita N-trifluoroacetyl isopropyl ester and analyzed on Chirasil 
Val 111.21 
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Carbon nucleosides as well as glycosides bearing car- 
bon-linked nitrogen heterocycles have elicited numerous 
synthetic and biological studies2 due to  their potential 

( 1 )  (a) Universite di Parma. (b) Univereite di Saeeari. (c) CNR, 
Mi 1 an 0. 
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Table I. Synthesis of  mann no- and 
D-glycero-o-telo-Indolylalditols 4 and I 

run indole sugar product yield," I 
1 la 2 4a 65 
2 lb 2 4b 80 
3 la 3 5 70 

a Based on pure isolated compound. 
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antiviral and antitumor activities.g Recently, we intro- 
duced bromomagnesium salts of hydroxylated aromatic 

(2) Dekker, C. A.; Goodman, L. In The Carbohydrates Chemistry and 
Biochemistry; Pigman, W., Horton, D., Eda; Academic Preee: New York, 
1970; Vol. IIA, p 20. Hacksell; V.; Daves, G. D., Jr. Prog. Med. Chem. 
1985,22, Macdonald, S .  J. F.; Huizinga, W. B.; McKenzie, T. C. J. Org. 
Chem. 1988,53,3371. Kozikowski, A. P.; Cheng, X.-M. J. Chem. SOC., 
Chem. Commun. 1987,680. Cheng, J. C.-Y.; Hacksell, V.; Daves, G. D., 
Jr. J. Org. Chem. 1986,51,3093. Dianez, M. J.; Galan, J.; COmez-Sanchez, 
A.; Lopez-Caetro, A.; Rico, M. J. Chem. SOC., Perkin Tram. I 1987,581. 
Buchanan, J. G.; Smith, D.; Wightman, R. H. J.  Chem. SOC., Perkin 
Tram. 1 1986,1267. Maeba, 1.; Kitaori, K.; Ito, C. J.  Org. Chem. 1989, 
64,3927. Maeba, I.; Takeuchi, T.; Iijima, T.; Kitaori, K.; M u r m b u ,  H. 
J. Chem. SOC., Perkin Tram 1 1989,649. Eaton, M. A. W.; Millican, T. 
A. J. Chem. SOC., Perkin Tram. 1 1988,616. Knutaen, L. J. 5.; Judkim, 
B. D.; Newton, R. F.; Scopes, D. I. C.; Klinkert, G. J. Chem. Soc., Perkin 
Tram. 1 1986, 621. Jung, M. E.; Trifunovich, I. D.; Cardiner, J. M.; 
Clevenger, G. L. J.  Chem. SOC., Chem. Commun. 1990,84. Wanner, M. 
J.; Koomen, G. J. Tetrahedron Lett. 1990, 31, 907. Humber, D. C.; 
Mulholland, K. R.; Stoodley, R. J. J. Chem. SOC., Perkin Tram I 1990, 
283. Maeha, I.; Kitaori, K.; Itaya, Y.; Ito, C. J. Chem. Soc., Perkin %nu. 
1 1990,67. 
(3) Antiviral Agents: The Development and Assessment of Antiviral 

Chemotherapy; Field, H. J., Ed.; CRC Prese: Boca Raton, FL, 1988. 
Goodchild, J. In Tropics in Antibiotic Chemistry; Sammes, P .  G., Ed.; 
Ellis Horwood: Chicheater, 1982; Vol. 6, p 106. Buchanan, J. C. In 
Progress in the Chemistry of Organic Natural Products; Hen,  W., 
Griaebach, H., Kirby, G. W., Eds.; Springer-Verw New York, 198s; VoL 
44, p 243. Cadman, E. C.; Dix, D. E.; Handechumacher, R E. Cancer Res. 
1978,38,682. 
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Table 11. Synthesis of a- and &Indole C-Nucleosides 7-10 
run alditol product yield,” % 
1 4a 7a 62 

8a 14 
2 4b 7b 87 

8b 12 
3 5 9 90 

10 10 

Based on pure isolated compound. 

compounds as useful arylation reactants in C-arylglycoside 
synthesis and exploited key techniques to introduce a wide 
range of hydroxylated aromatic aglycone into diverse sugar 
matrices.‘ 

We envisioned that, adapting those findings to hetero- 
aromatics having a free NH function, a novel route to 
certain C-nucleoside analogues could be designed. Herein 
we describe the synthesis of open-chain 3-(alditol-l-yl)- 
indole derivatives by starting with indolylbromo- 
magnesium salts and protected furanoses, as well as their 
acid-catalyzed cyclization into the corresponding C- 
glycos ylfuranosides. 

The reaction between the bromomagnesium salt of in- 
dole la6 and 2,3,5-tri-O-benzyl-~-arabinofuranose 26 was 
first investigated under varied reaction conditions. The 
effect of the reaction medium was crucial in determining 
the regioselectivity of N- vs C(31-alkylation and the 
product distribution.’ While predominant N-alkylation 
occurred using THF at ambient temperature (6 to 4a ratio, 
86:14; 75% combined yield), C-alkylation became almost 
exclusive with CH2C12,8 resulting in clean formation of 
3-(2,3,5-tri-O-benzyl-~-manno-pentitol-l-yl)indole (4a, 
65% yield). Application of the same protocol to 7-main- 
dole salt lbe was equally successful, as was the extension 
to isopropylidene-blocked mannofuranose 3.1° Table I 
summarizes the synthetic results. 

Heteroarylalditols 4 and 5 were obtained in all the events 
as single enantiomerically pure diastereoisomers as as- 
certained by ‘H and 13C NMR and reverse-phase HPLC. 
The erythro sterecdisposition of the hydroxyl substituents 
at C1’ and C2’ was evinced by the characterstic 3J11,a = 6 
Hz,ll in line with the preferential anti-selective mechanistic 
behavior displayed during the opening of a-substituted 
lactols by aryl and alkyl organometallics.12 

Having alditols 4 and 5, we next considered their cy- 
clization into the corresponding indolyl furan~sides.~~ The 

(4) Casiraghi, G.; Comia, M.; Gasparri Fava, G.; Ferrari Belicchi, M.; 
Otta ,  L. Carbohydr. Res. 1989, 186, 207. Comia, M.; Caeiraghi, G. 
Tetrahedron 1989,45,2$69. Casiraghi, G.; Comia, M.; Raseu, G.; Otta, 
L.; Gasparri Fava, G.; Ferrari Belicchi, M. Carbohydr. Res. 1989,191,243. 
Cornia, M.; Raesu, G.; Casiraghi, G. Carbohydr. Res. 1990, 198, 368. 
Cornia, M.; Casiraghi, G.; Zetta, L. Tetrahedron 1990,46, 3071. 

(5) Heacock, R. A.; Kasparek, S. Adu. Heterocycl. Chem. 1969,10,61. 
Bergman, J.; Venemalm, L. Tetrahedron 1990,46,6061. 

(6) Tejima, S.; Fletcher, H. G., Jr. J. Org. Chem. 1969, 28, 2999. 
(7) Cardillo, B.; Caenati, G.; Pochini, A,; Ricca, A. Tetrahedron 1967, 

23,3771. Nunomoto, S.; Kawakami, Y.; Yamashita, Y.; Takeuchi, H.; 
Eguchi, S. J .  Chem. SOC., Perkin Tram. 1 1990,111. 

(8) During the condensation between indolylmagnesium bromide and 
heterocyclic aldehydes, Bader and Oroshnik observed that the uae of 
CH& as cosolvent ensured the synthesis of 34ndolylcarbinole: Bader, 
H.; Oroshnik, W. J. Am. Chem. SOC. 1969,81, 163. 

(9) Herbert, R.; Wibberley, D. G. J. Chem. SOC. C 1969, 1505. 
(10) Curtis, E. J. C.; Jonee, J. K. N. Can. J. Chem. 1966, 43, 2508. 
(11) Kawasaki, M.; Matauda, F.; Terashima, S. Tetrahedron Lett. 

1986,27,2145. Dondoni, A.; Fantin, G.; Fogagnolo, M.; Medici, A. Tet- 
rahedron 1987,43,3539. 

(12) Tomooka, K.; Okinaga, T.; Suzuki, K.; Tauchihashi, G. Tetrahe- 
dron Lett. 1987,28,6335,6339. Buchanan, J. 0.; Jigqiinni, V. B.; Singh, 
G.; Wightman, R. H. J. Chem. SOC., Perkin Tram. 1 1987, 2377. Bu- 
chanan, J. G.; MacLean, K. A.; Wightman, R. H. J. Chem. SOC., Perkin 
Tram. 1 1986, 1463. 
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objective was simply reached using a mild protocol con- 
sisting of treatment with 1.75 M HC1 in CH2C12 at ambient 
temperat~re.’~ Formal dehydration of 4 and 5 was com- 
plete within a few minutes, resulting in formation of an 
anomeric mixture of furanosides, where a-anomers 7 and 
9 always predominanted over the /3-counterparts 8 and 

C-Nucleosides 7-10, obtained in a pure state by flash 
chromatography over silica gel, were easily distinguished 
by ‘H NMR spectroscopy, where the H1’ doublet was 
proven particularly diagnostic. For the given series, CY- 

anomers 7 and 9 invariably displayed a 3J1tF > 6 Hz, 
compared with a 3J1tF C 4 Hz for o-anomers 8 and 10. The 
assignment was further corroborated by 2D NOE exper- 
iments at 500 MHz; a t  this field all signals were well sep- 
arated and unambiguously assigned. In agreement with 
analogous observations,16 the anomeric proton in the CY- 

D-anomers 7 and 9 (1’,2’-trans relationship) correlates to 
H2’ (<4%) and H5’ while NOES between H1’ and H2’ 
(>lo%) and between H1’ and H4’ indicate that 8 and 10 
are 8-0 configured (1’,2’-cis). 

Experimental Section 

Table I1 summarizes the results. 

General directions and routine apparatus are reported in our 
previous papers on this and related subjects.’ 2,3,5-Tri-O- 
benzyl-8-D-arabinofuranoses and 2,3:5,6-di-o-propylidene-a-~- 

(13) Direct C-riboeylation of nitrogen heterocycliea as 7-deazagufmine 
and 9-deazaguanine in CHBNOl in the presence of SnC4 gave r w  to 
8-anomers (1’,2’-trana) exclusively: Girgis, N. S.; Michael, M. A.; Smee, 
D. F.; Alaghamandan, H. A.; Robins, R. K.; Cottam, H. B. J. Med. Chem. 
1990,33,2750. 

(14) Trifluoroacetic acid catalyzed cyclization of D-galacto-pentito- 
lylpyrezoles led to D-lyxofuransyl derivatives with strong preference for 
the a-anomera (1’,2’-trans): Gtimez-Guillh, M.; Hans, F.; Laeealetta, J. 
M.; Marth, E. Carbohydr. Res. 1990,201, 233. 

(15) ‘H NMR experiments on pure 7a show that a 8 anomerization 

binol 4a ia rapidly tranmrmed into cyclization products 7a and 8a under 
the name conditions. The 7a:8a ratio do not change as a function of time. 

(16) Maeba, I.; Iijima, T.; Matauda, Y.; Ito, C. J. Chem. SOC., Perkin 
Tram 1 1990,73. Roeemeyer, H.; Toth, G.; Golankiweicz, B.; Kazimi- 
erczuk, Z.; Bourgeois, W.; Kretechmer, U.; Muth, H.-P.; Seela, F. J. Org. 
Chem. 1990,55,5784. 

do not occur under the reaction conditions (HCl in C b +212), while car- 
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mannofuranoselowere commercial products (Sigma). All sonicated 
reactions were performed by using a ELMA TRANSONIC-460/H 
Model ultrasonic cleaner with the reaction vessel completely 
submerged. 

General Procedure for Reaction of Indolylmagnesium 
Bromides 1 with Furanoses 2 and 3. Synthesis of 34Aldi- 
tol-l-y1)indole Derivatives 4 and 5. To a solution of EtMgBr 
(6 mmol) in diethyl ether (20 mL) a solution of the appropriate 
indole (6 mmol) in diethyl ether was added with stirring under 
nitrogen at room temperature. The ether was removed under 
vacuum, and then anhydrous methylene chloride (50 mL) was 
added. The reaction vessel was placed in a sonication bath, and 
a solution of furanose 2 and 3 (1 mmol) in CHzClz (20 mL) was 
added. After being stirred for 48 h at room temperature, the 
mixture was quenched with saturated aqueous ammonium chloride 
solution and extracted with diethyl ether (3 X 30 mL). The 
combined extracts were dried and concentrated under reduced 
pressure, and the products were purified by chromatography on 
silica gel using a hexane/acetone (75:25) mixture. The following 
compounds were obtained. 
3-(2,3,5-Tri-0-benzyl-~mamao-pentitol-l-yl)indole (4a): 

8.18 Hz, H-4), 7.25-6.85 (17 H, m, CH2Ph, H-5, and H-6h5.25 
(1 H, d, Jlt3 = 6.66 Hz, H-l'),4.61,4.37,4.30 (each 2 H, m, CHph), 
4.23 (1 H, dd, JltY = 6.66, Jr,3* = 3.50 Hz, H-2'1, 3.98 (1 H, m, 
H-4'),3.60 (1 H, dd, Jrat = 3.50, Jsl,41 = 6.42 Hz, H-3'),3.58 (1 / 2 
AB quartet, J,t,va = 6.72, JvG% = 9.75 Hz, H-5'a), 3.46 (1 H, 1/2 
AB quartet, J4>,6% = 5.55, Jst,6, = 9.75, H-5'b). Anal. Calcd for 
CMHw05N C, 75.95; H, 6.56; N, 2.61. Found C, 75.70; H, 6.39; 
N, 2.57. 

3-(2,3,5-Tri- O-benzyl-Darebino-pentitol- l-yl)-7-azaindole 
(4b): colorless oil; [a]"D = +16.8' (c 0.33, CHCld; 'H NMR (100 

Jar = 1.15 Hz, H-6), 7.86 (1 H, dd, JIP = 7.88, Jaa = 4.69 kz,  HA), 
7.70-7.05 (15 H, m, CHPh), 6.95 (1 H, dd, Ju = 7.88, J68 = 4.96 

4.95-4.40 (6 H, m, CH2Ph), 4.20 (2 H, m, H-3' and H-4'),3.75 (3 
H, m, H-2' and H-59, 3.35 (2 H, bs, OH). Anal. Calcd for 

N, 5.24. 
3- (2,3:5,6-Di- 0 -isopropylidenaD-gly~~l -D tal0 -hexito]- 

l-y1)indole (5): pale yellow oil; [aI2'~ = +15.5' (c 0.2, CHCl3); 

= 7.59 Hz, H-7), 7.45-7.05 (3 H, m, H-6, H-5, H-4),7.02 (1 H, s, 

= 6.71 Hz, H-4'),4.37 (1 H, d, Js.,~, = 6.71 Hz, H-39, 4 .d  (3 &, 
m, H-5' and H-6'),4.00 (1 H, dd, Jlt$ = 7.00, Jf3 = 6.71 Hz, H-S), 
3.45, 3.23 (each 1 H, 2 be, OH), 1.48, 1.35, 1.32, 1.28 (each 3 H, 
4 8, CH3). Anal. Calcd for C&InO&J: C, 63.60; H, 7.21; N, 3.71. 
Found: C, 63.71, H, 7.18 N, 3.68. 

General Cyclization Procedure. Synthesis of (C-Glyco- 
furanosy1)indole Derivatives 7-10. To a solution of the ap- 
propriate alditol(1 mmol) in CHzClz (5 mL) was added 200 pL 
of a 1.75 M solution of HCl in CH2Cl2 at room temperature. After 
30 min, the reaction was quenched with saturated aqueous 
NaHCOS solution and extracted with CH2C12. After removal of 
the solvent, the anomeric furanosides were separated by silica 
gel chromatography using petroleum ether/acetone (51) or CH2C12 
eluants. The following compounds were obtained. 

3-(2,3,5-Tri- 0 -benzyl-u-D-arabinofuranosy1)indole (7a): 

7.83 Hz, H-41, 7.35-7.15 (16 H, m, CH2Ar and H-2), 7.12 (1 H, 

= 7.83 Hz, H-61, 5.23 (1 H, d, J1,,r = 6.73 Hz, H-1') 4.58 (4 H, m, 
CHAr), 4.50 (1 H, dd, J1,,* = 6.73, Jr,3, = 4.05 Hz, H-2'), 4.40 (2 
H, m, CH2Ar), 4.28 (1 H, dd, J3,(' = 4.86, J48,5, = 5.40 Hz, H-4'1, 
4.21 (1 H, t, Jr,,. = J3J,4j = 4.86 dz, H-3'),3.67 (2 H, m, H-5'); '8c 
NMR (25.4 MHz, CD30D), DEFT sequence, CH2 8 71.17,72.68, 
72.94,74.27, CH 6 80.19,82.37,86.22,89.04,112.48,120.15,120.40, 
122.74, 124.62, Cq 8 112.16, 138.45, 139.32. Anal. Calcd for 

N, 2.72. 
3-(2,3,5-Tri- 0 -benzyl-B-D-arabinofuranosy1)indole (Sa): 

colorless oil; [aIaD = +14.2O (c 0.1, CHCl,); 'H NMR (270 MHz, 

colorless oil; [aI2'D 
CDSOD) 6 7.53 (1 H, d, J6,I  

+20.0° (C 0.1, CHCl3); 'H NMR (200 MHz, 
7.59 Hz, H-7197.29 (1 H, d, 54.5 = 

MHz, CDClS) 6 10.02 (1 H, be, NH), 8.20 (1 H, dd, J 5 6  4.96, 

Hz, H-5), 6.86 (1 H, 8, H-2), 5.25 (1 H, d, J1:y 5.85 Hz, H-l'), 

CaHMO.& C, 73.58; H, 6.36; N, 5.20. Found C, 73.46; H, 6.33; 

'H NMR (200 MHz, CDC1,) 6 8.33 (1 H, 8, NH), 7.68 (1 H, d, Jc, 

H-2), 5.43 (1 H, d, J18.r 7.00 Hz, H-l'), 4.71 (1 H, t, J y y  = J43 i 

colorless oil; [ a ]"~  -27.0' (C 0.5, CHCl,); 'H NMR (270 MHz, 
CDaOD) 6 7.67 (1 H, d, J7,e 5 7.02 Hz, H-7), 7.38 (1 H, d, J4.5 = 

dd, Js,~ = 7.56 Hz, J 4 5  J6,7 7.83 Hz, H-5), 6.99 (1 H, t, Jse 

CaHa04N: C, 78.59; H, 6.40, N, 2.70. F o ~ d  C, 78.61; H, 6.38 

OO22-3263/91/ 1956-5468$02.50/0 

CDSOD) 6 7.62 (1 H, d, 516 = 7.56 Hz, H-7),7.34 (1 H, d, J4a 
8.37 Hz, H-4), 7.32-7.15 (16 H, m, CH$h and H-2), 7.14 (1 H, 
m, H-5), 6.97 (1 H, t, J = 7.02, H-6),5.36 (1 H, d, J1y = 3.78 Hz, 
H-1') 4.56 (4 H, m, CH2Ph), 4.52 (2 H, m, CH2Ph), 4.12 (1 H, m, 
H-4'), 4.06 (2 H, m, H-2' and H-3'), 3.72 (1 H, 33, J41Pla = 6.48, 

= 10.77 Hz, H-5'a), 3.65 (1 H, dd, J4*a = 5.86, Jw* = 10.77 
Hz, H-5'b); lSC NMR (25.4 MHz, CD,OD) DEPT sequence, CHI 
6 71.59,72.57,72.90,74.32, CH 6 79.42,83.16,85.15,86.22,114.69, 
120.75, 122.39, 125.48, Cq 111.22, 139.14, 139.48. Anal. Calcd 
for CUHaO4N: C, 78.59; H, 6.40; N, 2.70. Found C, 78.49; H, 
6.43; N, 2.63. 

3-(2,3,5-Tri- 0 -benzyl-u-~arabinofuranosyl)-7-azaindole 

7.7-6.7 (18 H, m, CHPh and 3 H arom), 5.18% H, d, J1, 5.84 
Hz, H-l'), 4.63 (4 H, m, CH2Ph), 4.54 (1 H, dd, JItz 5.84, Jr8 
= 3.63 Hz, H-2'),4.35 (3 H, m, CHPh), 4.23 (1 H, dd, Jr 3.63, 
Js,,r = 6.72 Hz, H-39, 3.67 (2 H, m, H-5'). Anal. ddcd for 

N, 5.41. 
3-(2,3,5-Tri- 0 -benzyl-~-~-arabinofura1101~yl)-7-azaindole 

7.5-6.5 (18 H, m, CHPh and 3 H arom), 5.31 (1 H, d, J1ts = 3.21 
Hz, H-1'), 4.44 (4 H, m, CH2Ph), 4.28 (2 H, m, CHPh), 4.22 (1 
H, m, H-4'),4.15 (2 H, m, H-Y and H-3'),3.62 (2 H, m, H-5'). Anal. 
Calcd for C&04N,: C, 76.13; H, 6.20; N, 5.38. Found C, 76.17; 
H, 6.26; N, 5.42. 

b( 2,3:5,6-Di- 0-isopropylidenea-Dmannof~~osyl)indole 
(9): colorless oil; [a]''D = +69.2O (c 0.2, MeOH); 'H NMR (200 

H-7), 7.36 (1 H, d, JlP = 7.88, H 4 7 . 1 7  (2 H, m, d-5 and H-61, 

(7b): colorless Oil; [CY]~D 
MHz, CDSOD) 6 8.07 (1 H, dd, JSf i  = 7.90, J 

+60.3' (C 0.1, MeOH); 'H NMR (200 
1.46 Hz, H-6)s 

CaHa04N2: C, 76.13; H, 6.20, N, 5.38. Found C, 76.16; H, 6.16; 

(8b): colorless oil; [a]"~ = +32.0° (C 0.1, MeOH); 'H NMR (200 
MHz, CDSOD) 6 7.97 (1 H, dd, J5,6 = 7.90, J 4 e  1.32 Hz, H-61, 

MHz, CDCls) 6 8.31 (1 H, bs, NH), 7.78 (1 H, d, J ~ I  7-88 Hz, 

7.04 (1 H, bs, H-2), 5.48 (1 H, d, J1,Z = 0.77 Hz, H-l'), 5.14 (1 
H, dd, Ji,? = 0.77 Hz, Jya, 6.13 Hz, H-2'),4.81 (1 H, dd, Jrr 
= 6.13 Hz, Jy,4, 3.79 Hz, H-3'), 4.49 (1 H ddd, J41F = 6.13, JW#. 
= 4.96 Hz, JFm = 8.46 Hz, H-5'), 4.11 (2 H, 2 AB quartets, Jv* 
= 9.63, Jvfi,. = 4.96, J5t % 8.46 Hz, H-6'), 3.86 (1 H, dd, Jy41 
= 3.79, J4,# = 6.13 Hz, I&'); 'gc NMR (25.4 MHz, CDCld, D& 
sequence, CH, 6 24.80,25.23,26.23,26.96, CH2 67.19, CH 6 73.52, 
80.76, 80.67, 81.21, 85.33 (5CH), 111.32, 119.72, 120.09, 121.23, 
122.70, Cq 112.71,113.75. Anal. Calcd for C&IzsO,$l: C, 66.83; 
H, 7.01; N, 3.90. Found C, 66.78; H, 7.09; N, 3.86. 

3-(2,3:5,6-Di-O -isopropy~dene8-Dmnof~osyl)indole 
(10): colorless oil; [a]'$) = +46.4' (c 0.2, CHCls); 'H NMR (200 

H-7), 7.45-7.00 (4 H, m, H-2, H-4, H-5, and H-6), 5.00-4.85 (3 
H, H-1', H-2' and H-4'),4.53 (1 H, m, H-5'),4.14 (1 H, m, H-6'1, 

(each 3 H, 4 8, CH,); NMR (25.4 MHz, CDClS), DEPT se- 
quence, CH, 6 24.40, 24.82, 25.37, 25.88, CH2 67.29, CH 73.33, 
77.90,80.69,81.54,82.33, 111.22, 119.48, 119.80, 122.22,124.27, 
Cq 109.21,112.36,135.90. Anal. Calcd for C&IaaN05: C, 66.83; 
H, 7.01; N, 3.90. Found: C, 66.75; H, 6.98; N, 3.94. 
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MHz, CDCla) 6 8.16 (1 H, bs, NH), 7.66 (1 H, d, 5 4 7  = 7.29 Hz, 

3.68 (1 H, dd, J = 3.21, J 4.96 Hz, H-39, 1.53,1.48,1.40, 1.34 
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2-Deoxy sugars are present in numerous biologically 
active natural products such as compactin, olivimycin, 
mithramycin, daunomycin, calicheamicin, etc. The chem- 
ical synthesis of these natural products requires the ready 
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