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Note 

Unsaturated ketonucleosides: keto derivatives of benzoylated disaccharide 
nucleosides 
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(Received May 18th, 1981; accepted for publication, June 22nd, 1981) 

AS a part of our continuing effort to develop tumor-inhibitory drugs, un- 

saturated ketonucleosides have been prepared and their biological activity investi- 
gated’. In extending these studies, we sought to introduce a glucose residue between 
the heterocyclic base and the unsaturated ketosugar moiety, in order to determine 
the effect on antileukemic activity. We now report the first synthesis of a nucleoside 
(1) containing an unsaturated, benzoylated ketodisaccharide, which is an analogue 
of the biologically active, unsaturated ketonucleoside 2. 

Purine disaccharide nucleosides were synthesised first by Wolfram and co- 
workers2. Stevens and Blumbergs3 prepared the first pyrimidine disaccharide nucleo- 
sides by condensation of an appropriately protected disaccharide with a pyrimidine 
base or by coupling a monosaccharide nucleoside with a second monosaccharide. 
More recently, Lichtenthaler and co-workers4 synthesised S-O-glycosyhibonucleo- 
sides by the latter method. In developing a synthesis of 1, we have used the former 
approach which follows closely that described’ for the synthesis of the corresponding 
unsaturated ketonucleoside 2. 
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The starting material, 7-(hepta-0-acetyl-j_?-cellobiosyl)theophylline (3) was 
obtained in good yield from octa-O-acetylcellobiose and trimethylsilyltheophylline 
under the conditions* used for the synthesis of pyrimidine disaccharide nucleosides. 
P_m.r_ data (J,,,2, = Jzs,3r = 9 Hz) showed that 3 had the p configuration. 

Deacetylation of 3 with ammonia in methanol afforded crystalline 7+cello- 
biosyltheophylline (4), which was treated with benzaldehyde and ZnC1, to give the 
4”,6”-O-benzylidene derivative 5. 

When 5 was treated with 1.2 mol of trityl chloride at room temperature for 
3 days, - 50 o/0 of 5 remained unchanged and three tritylated products were detected 
by t.l.c., indicating tritylation of secondary hydroxyl groups. The reaction mixture 
could be separated; laborious column chromatography yielded 45 % of the 6’-O-trityl 
derivative 6 and - 30 % of 5. Longer reaction time or warming did not affect signifi- 
cantly the yield of 6, but gave a higher proportion of by-products. 

These results show that the HO-6’ in 5 reacts sluggishly, nevertheless its reac- 
tivity is superior to that of benzyl maltoside derivatives6_ Apparently, the reactivity 
of HO-6’ is more influenced by an cc-linked glucosyl substituent at C-4 of the glucose 
residue than by the presence of a bulky /II-aglycon (cf- ref. 6). 

Compound 6 gave the crystalline tetrabenzoate 7, removal of the acetal and 
trityl groups from which with 70% acetic acid afforded the crystalline 2’,3’,2”,3”- 
tetrabenzoate 8 in 83 % yield. Treatment’ of 8 with N-bromosuccinimide-triphenyl- 
phosphine in NJV-dimethylformamide gave the 6’,6”-dibromide 9. As anticipated, 
this highly selective bromination was more difficult with 8 than with monosaccharides 
or monosaccharide nucleosides. Prolonged warming was required to obtain 9 in 
63 % yield. Catalytic reduction of 9 afforded the crystalline 6’,6”-dideoxynucleoside 10. 

The p.m.r. spectrum of 10 resembled that of 9 (see Experimental), except for 
the presence of two methyl signals and the absence of methylene signals. The signals 
for H-4’,5’ and H-4”,5” had almost identical chemical shifts, and H-4’, H-5’, and 
Me-5’ formed an ABX, system (as did H-4”, H-5”, and Me-5”), resulting’ in broad, 
unresolved bands for the signaIs of Me-S and Me-S”. 

The oxidation of HO-4” in 10 was performed best with methyl sulphoxide- 
acetic anhydride’. Pyridinium chromate or pyridinium chlorochromate in the presence 
of a molecular sieve’ ‘, as well as the Pfitzner-Moffatt systemll, also effected oxidation, 
but the simultaneous B-elimination was not complete. The desired 7-[2,3-di-U- 
benzoyl-4-0-(3-O-benoyl-2,6-dideoxy-B-D-gZyce~-o-hex-2-enopyranosyl-4-ulose)-6- 
deoxy-/?-D-glucopyranosyI)theophylline (I) was obtained crystalline in a yield of 70 %. 

The p.m.r. spectrum (CDCl,) of 1 contained, inter &a, signals for an olefinic 
proton at 6 6.7, for H-l” markedly downfield at 6 5.76, and for H-6” as a well- 
resolved doublet (J 6.5 Hz) owing to the absence of H-4”. 

The following synthesis of 10 was superior to that described above. 7-(2,3-Di- 
O-acetyl-B-o-glucopyranosyl)theophylline (11) was obtained by the removal of the 
acetaI group from 7-(2,3-di-0-acetyl-4,6-O-benzyIidene-~-D-glucopyranosyl)theo- 
phyliine’*. Bromination of 11 followed by catalytic reduction gave the 6’-deoxy- 
nucleoside 13. Attempted condensation of 13 with tetra-O-acetyl-cr-D-ghrcopyranosyl 
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bromide (20) in the presence of silver carbonate failed, as did stannic chloride- 
catalysed glycosylation13 of 13 with penta-0-acetyl-/3-D-glucose. However, the silver 
trifluoromethanesulphonate-promoted Koenigs-Knorr reaction14 of 13 and 20 
afforded mainly the desired disaccharide nucleoside 14 in 45% yield, and the /I 
configuration of the interglycosidic bond was determined after deacetyfation. The 
signal for H-l” in the p.m.r. spectrum of 15 was a doublet having J1,2 7 Hz. The 
reaction sequence 16 +19 was performed as described for compounds 5-9. Catalytic 
hydrogenation of 19 then gave 10. 

EXPERIMENTAL 

General methods. - U.V. spectra were recorded with a Varian UV-VIS M 635 
spectrophotometer and n.m.r. spectra (internal Me,Si) with a Varian T-60 instrument. 
Optical rotations were determined with a Roussel-Jouan Quick polarimeter, and 
melting points are uncorrected. T.1.c. was performed on silica gel F 1500 LS 254 
(Schleicher-Schiill), silica gel 60 PF (Merck) was used for p.l.c., and silica gel 60 
(Merck) for column chromatography, with ethyl acetate (A), and 9 : 1 (B) and 4 : 1 
ethyl acetate-ethanol (C). 

Benzoylation. - To a stirred solution of nucleoside in anhydrous pyridine 
(5 mL/mmol) at 0” was added benzoyl chloride dropwise. The reaction mixture was 
stored for 20 h at 4” and for 4 h at room temperature, and then poured into ice-water_ 
The precipitate was collected and a solution in dichloromethane was washed succes- 
sively with aqueous NH,CI, NaHCO,, and water, dried (Na,SO,), and concentrated 
to dryness. 

Bromination of primary hydroxyt groups. - To a cooled solution of nucleoside 
and N-bromosuccinimide (2.5 mmol/mmol of primary HO) in N,N-dimethylforma- 
mide (10-15 mL) was slowly added triphenylphosphine (3.5 mmol/mmol of primary 
HO). The solution was stirred for 4-20 h at 50”, the excess of reagent was then 
decomposed with methanol, and the solution was concentrated in vacua. 

7-(Hepta-0-acetyZ+LceZZobiosyZ)t~zeophyZZine (3). - A mixture of octa-O-acetyl- 
@-cellobiose (6.78 g, 10 mmol), trimethylsilyltheophylline (from 1.98 g of theophylline), 
and acetonitrile (100 mL) was treated with SnCl, (0.83 mL, 7 mmol) overnight at 
75 “. After dilution with dichloromethane, the solution was neutralised with saturated, 
aqueous NaHCO,, filtered, washed with water, dried, and concentrated. The residue 
was crystahised from aqueous ethanol, to give 3 (7.4 g, 90x), m-p. 198-199”, [algo 
-35” (c 0.1, methanol), A=” 275 n m (e 10000). P.m.r. data (CDCl,): 6 7.83 (s, 
1 H, H-8), 6.0 (d, 1 H, J9 Hz, H-l’), 5.76 (t, 1 H, J8.5 Hz, H-2’), 3.63 and 3.45 (2 s, 
6 H, MeN-1,3), and 2.2-1.92 (7 s, 21 H, 7 OAc). 

Anal. Calc. for C33H42N4019 - H,O: C, 48.53; H, 5.39; N, 6.86. Found: 
C, 48.78; H, 5.36; N, 7.18. 

7+CeZlabiosyItheophyle (4). - Compound 3 (4.2 g) was treated overnight 
at room temperature with methanolic ammonia saturated at 0”. The solution was 
concentrated, and the residue was crystallised from methanol and recrystallised from 
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aqueous methanol, to yield 4 (2.2 g, 85 %), m-p. 237-240” (dec.), [cl];’ -12.5” 
(c 0.1, water), .I~$’ 275 nm (E 9700). P-m-r. data (Me,SO-d,): 6 8.5 (s, 1 H, H-8), 
5.82 (d, I H, J 9 Hz, H-I’), 4.45 (d, 1 H, J 7 Hz, H-l”), 3.53 and 3.32 (2 s, 6 H, 
NMe-1,3). 

Anal. Calc. for C,sHZsN40,, - 0.5 HzO: C, 44.44; H, 5.65; N, 10.92. Found: 
C, 44.74; H, 5.64; N, 10.90. 

7-[4-0-(4,6-O-Benzylidetze-~-D-glncopyranos~~l)-~-D-g~ucopyranosyi]theopltylline 

(5). - A mixture of 4 (2 g), benzaldehyde (15 mL), and anhydrous zinc chloride 
(2 g) was stirred overnight. After the addition of ether (150 mL), the precipitate 
was collected, stirred again with ether, and then crystallised from aqueous methanol, 
to yield 5 (1.45 g, 61%), m-p. 237-240”, [a]? -30” (c 0.1, methanol), I.:$‘” 274 nm 
(.a 9870). 

Anal. Calc. for C,BHs,N,O,, - 1.5 H,O: C, 50.40; H, 5.65; N, 9.05. Found: 
C, 50.43; H, 5.68; N, 8.95. 

7-[4-0-(4,6-O-Benz~lidene-~-~-glrtcopyrar~osyl)-6-O-triplreny,lmet~~yI-~-D-g~~~co- 
pyranosyZ]tizeophyZZine (6). - (a) To a stirred solution of dry 5 (0.97 mmol) in pyridine 
(5 mL) was added trityl chloride (335 mg, 1.2 mmol), and the mixture was kept for 
3 days at room temperature and then poured into ice-water. The mixture was extracted 
with dichloromethane, and the organic layer was washed with water and dried. T.1.c. 
(solvent A) revealed components having R, 0.95 (traces of triphenylmethanol), 0.62, 
0.26, 0.10 (6), and 0.02 (5). Column chromatography (elution with solvent A) gave 
triphenylmethanol. Elution with solvent B followed by solvent C, with crystallisation 
of the fraction having RF 0.10 from ethanol, gave 6 (375 mg, 43 %), m.p. 178-180” 
(dec.), [a]:’ -20” (c 0.1, methanol), AE;zH 274 nm (e 9067). 

Anal. Calc. for C,,H,,N,O,, - C,H,OH: C, 64.09; H, 5.91; N, 6.36. Found: 
C, 63.43; H, 5.93; N, 6.34. 

(6) When 5 (2.36 mmol) was treated with trityl chloride (0.792 g, 2.84 mmol) 
in pyridine (12 mL) at 70” for 18 h, t.1.c. revealed a greater proportion of products 
having RF 0.62 and 0.26, and, in addition, the presence of a new tritylated product 
having RF 0.86. Work-up as described above gave 6 (1.17 g, 56 %). 

7- [2,3-IX-O-b enzoyZ-4-0-(2,3-di-O-benzoyi-4,6-O-benzylidene-~-D-gZucopyrano- 

syi)-6-O-triphenylmet~zy~-~-D-glncopyranosy~]tl~eop~~yl~ine (7) - Treatment of 6 
(1.06 g, 1.21 mmol) with benzoyl chloride (0.85 mL, 7.26 mmol), as described above, 
gave 7 (1.33 g, SS%), m-p. 179-180” (from ethyl acetate-ethanol), [aj5p -+- 18” 
(c 0.1, chloroform), I=,“” 275 nm (e 12560). 

Anal. Calc. for C,,H62N40,, - C,H,OH: C, 69.44; H, 5.25; N, 4.32. Found: 
C, 69.57; H, 5.29; N, 4.35. 

7-[2,3-Di-O-benzoy~-4-0-(2,3-di-O-benzoyZ-~-D-giucopyraizosy~)-~-D-g~ucopyra- 
nosyZ]theophyZline (8). - A suspension of 7 (1.25 g, 0.96 mmol) in 70% acetic acid 
(60 mL) was heated for 1 h at 100’. Stirring was then continued for 1 h at O”, triphe- 
nylmethanol was removed, the Gltrate was concentrated, and the residue was triturated 
with ether. The resulting solid was collected, and crystallised from ethyl acetate- 
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diisopropyl ether, to give 8 (760 mg, 83%), m-p. 275-276”, [a]p +lO” (c 0.1, 
chloroform), AZ::‘3 277 nm (E 12700). 

Anal. Calc. for C,,HG4N,0,: C, 61.30; H, 4.78; N, 6.08. Found: C, 60.99; 
H, 4.88; N, 6.06. 

7-[2,3-Di-O-benzoyl-6-bromo-6-deoxy-4-0-(2,3-di-O-benzoyl-6-bromo-6-deoxy- 

~-~-gZucopyranosyl)-~-~-glucopyranosy~]t~teopItylli~~e (9). - The syrupy residue ob- 
tained by bromination (20 h) of 8 (510 mg, 0.56 mmol) was dissolved in dichloro- 
methane. The solution was washed with water, the organic layer was dried (Na,SO,) 
and concentrated, and the residue was triturated with ether and then crystallised from 
acetone+thanol, to yield 9 (364 mg, 63 %), m.p. 271-272 O, [a]i” + 50” (c 0.1, 
chloroform), 1225,“” 277 nm (e 12300). 

Anal. Calc. for C47H42Br2N4014: C, 53.93; H, 4.02; Br, 15.28; N, 5.35. Found: 
C, 53.30; H, 4.14; Br, 15.51; N, 5.17. 

7-[2,3-Di-O-benzoyl-6-deoxy-4-0-(2,3-di-O-be?zzoyZ-6-deo.~y-P-~-gI~rcopyrano- 

syZ)-/I-D-gZucopyrano.syl]theophylline (10). - A solution of 9 (260 mg, 0.248 mmol) 
in ethyl acetate (12 mL), ethanol (10 mL), and triethylamine (0.14 mL, 0.992 mmol) 
was hydrogenated over 10% Pd/C. Th e catalyst was removed and the filtrate was 
concentrated. A solution of the residue in dichloromethane was washed with water, 
dried, and concentrated. The residue was crystallised from acetone-ethanol, to give 
10 (122 mg, 55 %), m-p. 306-307” (dec.), [a]:’ t63 o (c 0.1, chloroform), 2;::” 
276 nm (E 10760). P.m.r. data (CDCI,): 6 8.2-7.1 (m, 21 H, H-8 and Ar), 6.4-5.7 
(m, 3 H, H-1’,2’,3’), 5.65-5.15 (m, 2 H, H-2”,3”), 4.86 (d, 1 H, J 7.5 Hz, H-l”), 
4.16-3.7 (m, 2 H, H-4’,5’), 3.48 and 3.3 (2 s, 6 H, NMe-1,3), -3.48-3.0 (obscured m, 
3 H, H-4”,5” and HO-4”) 1.27 (b, 3 H, Me-5’), and 0.82 (b, 3 H, Me-5”). 

Anal. Calc. for C47H44N4014: C, 63.51; H, 4.95; N, 6.31. Found: C, 63.27; 
H, 5.0; N, 6.27. 

7-[2,3-Di-O-benzoyl-4-0-(3-O-benzoyl-2,6-dideo~y-~-~-glycero-he.u-2-er~opyra- 
nosyI-4-uIose)-6-deoxy-8_D-glucopyranosyl]theopJzyIline (1). - To a solution of 10 
(100 mg, 0.11 mmol) in methyl sulphoxide (0.4 mL) was added acetic anhydride 
(0.25 mL). The mixture was kept for 2 days at room temperature and then poured 
into ice-water. The product was collected, and recrystallised from ethyl acetate- 
diisopropyl ether, to yield 1 (60 mg, 70x), m-p. 146-148” (dec.), [a]fp f45” (c 0.1, 
chloroform), IzE*a 277 nm (e 10490). P.m.r. data (CDCI,): 6 8.2-7.18 (m, 16 H, 
H-8 and Ar), 6.71 (d, 1 H, J 1.5 Hz, H-2”), 6.55-5.83 (m, 3 H, H-1’,2’,3’), 5.75 (d, 
1 H, H-l”), 4.3-3.83 (m, 3 H, H-4’,5’,5”), 3.55 and 3.37 (2 s, 6 H, NMe-1,3), 1.53 
(b, 3 H, Me-S’), and 1.0 (d, 3 H, J 6.5 Hz, Me-5”). 

Anal. Calc. for C40H36N4012: C, 62.83; H, 4.71; N, 7.33. Found: C, 62.18; 
H, 4.68; N, 7.12. 

7-(2,3-Di-O-acetyZ-8-D-gZucopyranosyZ)theopJzyZZine (11). - A solution of 
7-(2,3-di-0-acetyl-4,6-O-benzylidene-B-D-~ucopyranosyl)theophylline (2.9 g, 5.6 
mmol) in ethyl acetate (150 mL) and ethanol (150 mL) was hydrogenated over 10 o/0 
Pd/C, atered, and concentrated. The residue was crystallised from ethyl acetate and 
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recrystallised from 96% ethanol-&isopropyl ether, to give 11 (2.3 g, 96%), m.p. 
154-156”, [a]? -35“ (c 0.1, methanol), 3$,0H 274 nm (E 8530). 

Anal. Calc. for C,,HZtN,09: C, 47.88; H, 5.16; N, 13.14. Found: C, 47.53; 
H, 5.29; N, 12.89. 

7-(2,3-Di-O-acetyZ-6-bromo-6-deoxy-B_D-gZzzcopyranosyZ)theoplzyZZine (12). - 

The syrupy residue obtained by bromination (4 h) of 11 (13.54 g, 31.8 mmol) was 
triturated with pentane. A solution of the resulting solid in dichloromethane was 
washed with water, dried, and concentrated, and the residue was dissolved in ethyl 
acetate. Triphenylphosphine oxide was precipitated by addition of pentane. Filtra- 
tion, concentration of the solution, and crystallisation of the residue from ethanol- 
diisopropyl ether gave 12 (12.3 8.78 'A). m-p. 198” (dec.), [a]$’ -29” (C 0.1, metha- 
nol), AZ::* 274 nm (.s 7970). 

Anal. Calc. for C,,H,,BrN,O,: C, 41.73; H, 4.29; Br, 16.34; N, 11.45. Found: 
C, 41.74; H, 4.29; Br, 16.43; N, 11.39. 

7-(2,3-Di-O-acetyZ-6-deoxy-~-D-gZzrcopyranosyZ)theopZzyZZine (13). - A solution 
of 12 (10.73 g, 21.97 mmol) in ethanol (360 mL), ethyl acetate (360 mL), and triethyl- 
amine (6.21 mL, 44 mmoi) was hydrogenated over Pd/C and worked-up as described 
for 10. Recrystallisation of the product from ethanol yielded 13 (5.85 g, 65 %), m-p. 
193-194”, [a]Ao -50” (c 0.1, methanol), AzzFH 274 nm (E 8026). 

Anal. Calc. for C,,H2,N,0,: C, 49.76; H, 5.36; N, 13.66. Found: C, 49.63; 
H, 5.42; N, 13.68. 

7-[2,3-Di-O-acetyZ-6-deoxy-#-O-(2,3,4,6-tetra-O-acetyZ-~-D-gZzrcopyranosyZ)-~- 

D-gZztcopyranosyZ]theophyZZine (14). - To a stirred solution of 13 (3.93 g, 9.6 mmol) 
and tetra-O-acetyl-a-D-glucopyranosyl bromide (4.67 g, 11.3 mmol) in dichloro- 
methane (55 mL) was added silver trifluoromethanesulphonate (2.9 g, 11.3 mmol). 
After 6 h at room temperature, the mixture was diluted with dichloromethane, 
filtered, washed successively with aqueous NaHCO, and water, dried, and concen- 
trated. Compound 14 (40 ‘%) crystallised from ethyl acetate-diisopropyl ether, P.1.c. 
of the mother liquor (9: 1 benzene-methanol) gave 7-9 % of 14 and -5 oA of the 
a-linked disaccharide nucleoside. Recrystallisation from methanol yielded 14 (3.20 g, 
45x), m.p. 255-257”, [a]:’ -53 o (c 0.1, chloroform), AzF:1s 276 nm (E 8935). 

Anal. Calc. for C,,H,,N,O,,: C, 50.27; H, 5.41; N, 7.57. Found: C, 49.78; 
H, 5.60; N, 7.69. 

7-(6-Deoxy-4-0-~-D-gZacopyranosyZ-~-D-gfuco~yranosyZ)theopZzyZZZne (15). - 

Deacetylation of 14 (2.7 g) with methanolic ammonia and recrystallisation of the 
product from aqueous methanol gave 15 (1.76 g, 98 %), m.p. 237-238”, [a]:’ -30” 
(c 0.1, water), A>=? 275 nm (.s 9900). P.m.r. data (Me,SO-d,): 6 8.45 (s, 1 H, H-8), 
5.75 (d, 1 H, J 9 Hz, H-l’), 4.42 (d, 1 H, J 7.5 Hz, H-l”), 3.53 and 3.33 (2 s, 6 H, 
NMe-1,3), and 1.35 (d, 3 H, J 6 Hz, H-6’). 

Anal. Calc. for C,,H,,N,O,, - 0.5 H,O: C, 45.87; H, 5.84; N, 11.26. Found: 
C, 45.64; H, 5.84; N, 11.22. 

7-[4-0-(4,6-O-BenzyZidene-~-D-glucopyranosyZ)-6-deox))-~-~-glucopyranosyZ]- 

theophylline (16). - Benzylidenation of 15 (1.63 g), as described for the preparation 
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of 5, and crystallisation of the product from methanol afforded 16 (1.08 g). P.1.c. 
of the mother liquor yielded more (0.57 g) 16 (total yield, 1.65 g, 87 %), m.p. 214-215 O, 
[alEo -34” (c 0.1, methanol), nr;TH 274 nm (a 7460). 

Anal. Calc. for CZ6HX2N401i: C, 54.17; H, 5.55; N, 9.72. Found: C, 54.10; 
H, 5.68; N, 9.82. 

7-[2,3-Di-O-benzoyI-6-deoxy-4-0-(2,3-di-d-benzoyI-4,6-O-benzyIidene-8-D-glu- 

copyranosyl)-j?-D-gZucopyranosyl]theophyIiine (17). - The crude product (1.82 g, 
98 %) obtained by benzoylation of 16 (1.08 g, 1.87 mmol) was sufficiently pure for 
the next step. A sample crystallised from ethyl acetate-methanol had m.p. 297-298”, 

IaX +40” (c 0.1, chloroform), %$$:“‘J 276 nm (E 14000). 
Anal. Calc. for C54H48N4015: C, 65.32; H, 4.84; N, 5.65. Found: C, 65.10; 

H, 4.93; N, 5.59. 
7-[2,3-Di-O-benzoyf-6-deo,uy-4-0-(2,3-di-O-benzoy/-~-~-g/ucopyranosyl)-~-D- 

gl~rcop~ra~~nsvl~tlreophyiline (18). - Hydrogenolysis of 17 over Pd/C, as described 
above, and crystallisation of the product from ethanol gave 18 (1.25 g, 8 I%), m-p. 
275-277 O, [a]? +47 o (c 0.1, chloroform), 1zz:‘3 276 nm (s 11700). 

Anal. Calc. for C47H44N4015: C, 62.38; H, 4.87; N, 6.19. Found: C, 61.99; 
H, 4.91; N, 6.26. 

7-[2,3-Di-O-benzoyI-6-deoxy-4-0-(2,3-di-O-benzo~l-6-bromo-6-deo_ry-/3-~-gI~c- 

copyrartosyl)-P-D-glrrcopyranosyI]t~~eopl~yili~~e (19). - The syrupy residue obtained 
by bromination (20 h) of 18 (1.21 g, 1.3 mmol) was triturated with methanol. A 
solution of the resulting solid in dichloromethane was washed with water, and then 
worked-up as usual. The crude product was crystallised from acetone-ethanol, to 
give 19 (856 mg, 69x), m.p. 2S4--2S5° (dec.), [a]Zp t44” (c 0.1, chloroform), 
%CHC’3 276 nm (a 10400). P.m.r. data (CDCI,): 6 8.27-7.03 (m, 21 H, H-8 and Ar), moX 
6.37-5.73 (m, 3 H, H-1’,2’,3’), 5.58-5.18 (m, 2 H, H-2”,3”), 4.95 (d, 1 H, J 7.5 Hz, 
H-l”), 3.45 and 3.25 (2 s, 6 H, NMe-1,3), and 1.33 (b, 3 H, H-6’). 

Anal. Calc. for C47H43BrN4014: C, 58.33; H, 4.45; Br, 8.26; N, 5.79. Found: 
C, 58.14; H, 4.79; Br, 8.40; N, 5.78. 

Catalytic hydrogenation of 19 (836 mg, 0.86 mmol) afforded 10 (574 mg, 
75 %), which was identical with the product described above. 
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