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Bnantioa~clf lc l ynthemls of (69,7R,OR,OaR)-6,7,8- 
trlhydroxylnaol1rldlna (l-deoxy-cartano8pwmlne) (3) 1. 
deacrlbed from ro.dlly l v.llabla D-qluco88, where the key 
atop lnvolvm8 oxlaatlvo bromlnetlon of a benrylldone 
.cetel to l f f0ra 8-.x1do-3-O-b8nxoyl-5-brom-5,6,7,8- 
totr.dooxy-1,2-O-18opropylldene-I)-L-ldo-octo.e (16). The 
l ynthatlc lndollrlalns 0) ~8 to.ted l qalnst . r.nqo of 
qlyco8ld8.e.. 

The l.ol.tlon of the polyhydroxyl.tsd Indollzldlno. 8waln80nlne2 (1) .nd 

c.et.nospex~lnc 
3 

(2) h.8 qenarated much lnteraet end continues to do 80 l 8 a 

reoult of their .bll1ty to lnhlblt verlous qlyco81aa8e8. spaclflcally, 

l weIn8onlna (1) functions l 8 l powerful lnhlbitor of lyeoeorrl .nd jack bean 

a-unnosldaoa 
4 

and thm qlycoprotmln proce88lng l nxym Co191 unno81dese II; 
5 

lt also lnhlblt. the pcoceselnq of ..petaqlno-Linked qlycogrotelna. 
5 

Ce8tanosparrlne (2) 1. 8 potent lnhlbltor of various qluco8ldeoe8 lncludlnq 

ly808om~l a-qluco816~80, 
6 a- .nd I)-qlucoo1da.e In flbrob1a.t extracts, 6 the 

. 
qlycoprotcln proca88lnq enzyme qluco8idaoe 1’ a8 -11 a8 balnq a poverful 

lnhlbltor of p-xylo.1aase6 end 8ucr.8.‘. 

(1) 

The l bll lty of 8nln8onlne (1) end oest4noepermlno (2) to a18rupt 

glycoprotein proces8lnq he8 rm8ultea In the u8a of the.0 compound8 to 

glycoprotain blo8yntha818 and them provldo more lnolqht into the role 

mod 

of 
1fY 

011908.cchar1d08 ln qlycoprotoln function. ’ Recently, It h.8 been observed 

tbt 8rlnoonln~10 (1) and c.8t.na8par~lno11 (2) l ra able to lnhlblt 

l xporlrntal rmt8staolm of 80~ cancorm. Maltioruiiy, ca8tmno8perolno (21 

ha8 beon lqllc.tod a8 en lnhlbltor of human lmunodoflclency vlru8 (HIV) 

6143 
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Syncytlua formatlon and virus Iepllcatlon.12 

Althouqh a number of enantloapeclflc Synthe8.8 of svalneonlne 13 
(1) and 

castanospermlne ” (21 have been Icallsed, few axaaplas of attempt8 to 

syntha818e analoguos of (2) axlst In the lltetatura. A number of 8teroolaorr8 

of swalnsonlne (1) have been 8yntherlsad 15 such l 8 2,8-dl-epl-, 15=,b 1,8_dl_ 

epl-8 
15c 

2-ep1-,15b 8-epl-,15a’c’d and 8a-epl-swln80nlnc.15e Notably, only 

Ba-epl-8valnsonlne (4) proved to be a potent qlyco8Ldasa lnhlbltol, lnhlbltfng 

humn a-lunno81da8c15’ to l ltbo8t the 8alg axtmnt as 8walnsonlnc (1); 2-opf- 

8vaInsonine (5) 

auain8onino (6) 

Recently, a new 

castanospelmlne 

castanospermlne 

shown to 1nhlblt funpal o-qluco8ldaao 
15b 

and 2,6-dl-epl- 
. -. 

Iblted l lmnd amUl8in ~-9~uco81da88”D to a la88er extent. 

lUcO81da8e inhlbltor, dlscovated during the 18olatlon of 

wa8 asslpned the ab8olute conflgu~atlon of (+I-6-epl- 
‘16 
. However, cooparieon vlth 8ynthet1c matetlal prepared by 

Ganem and uorket817 (D-msnno conflguratlon) revealed that the natural material 

was actually Its enantlome~, namely (-I-6-•pl-ca8tanospermine, vlth the L- 

uunno conf lpulat ion. Both compound8 proved to be veak lnhlbrtorr of Q- 

mbnnoa lddsc . 

Wa8 

lnh 

a-9 

(2) 

(7) 

AS wrt Of dn On-gOin9 prOqrP= in thl8 labOr8tOry t0 8ynthe8l8@ 

polyhydtoxylated lnbO~lzldlne8 such a8 8valn80nlna1* cl), castsnospetmlne (2) 

and their andlogues 
19,20 

ln an attempt to l lucldste structure-actlvlty 

relatlOn8hlp8, we praacnt full details of the 8yntheSl8 of l-deoxy- 

castanospe~alnc 0). ‘This compound has been prepared in order to establish lf 

the l.hydtoxyl group Of Ca8tdnOSpOrmlne (2) 18 nace88ary fOt lt fUnCtlOn a8 an 

cftcctive qlycosidase lnhlbltor; the aboence of the l.hydroxyl group leave8 a 

compound that still contslns four contiguous chIta centres of D-glucose. This 

work has been published In prelirlndry form. 19 

Schaw 1 

Rot~osynthetlc an8ly818 of i-daoxy-caetanospermrine (3) suggested that one 

possible approach would te9ulte that pytrolldlne rln9 (8) be constructed fltst 

from the L-ldo sugar (9) by dlsplaccnent of a C-5 leaving 9roup vlth an 8- 

amino function (Scheme 11, ganeratlng the correct stereochom18try at C-8a of 

the lndollzldlns 0). A COnVenl8nt 8tart1n9 mtetial va8 chosen a8 3,5-D- 

bentylldeno-1,2-0-l8opropylldene-a-D-9lucofu~~no8o 
21 

(lo), vhlch 18 be8t 

8ynth88l8ed by vay of the 6-0-p-nlttobanroat8 
22 

to l 1nlml8e forutlon of the 

unvanted 5,6-0-b8ntyl1dana l catal. Oxldatlon of th8 prlvry hydroxyl group of 

(10) wa8 Inltlally carrl8d out vlth the Collln8 roa9ont, penetated In situ, 
23 

but the te8ultln9 l ldebyde proved to be un8tablc and could only be 18Olated 1n 

poor ylald. An lqptovod ptocodure lnvolv8d oxldatlon of (10) vlth pytldlnlur 
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chlorochroute2’ In the prosonco of molecular sle~es~~ followd, after flvo 

rlnutes, by l dditlon of carboathoxymthylese trlphenylphorphoreno to the 

reaction rlxture to afford thm a,/?-unsaturated ester (111 l o the I-Isomer 

(J6 , 16 Is) 139-45% yleldl (Scheme 21. Longer periods of oxldetlon Aod to 

d1r;nlsh.d yields of tbe ester (111. Catalytic hydroqcnatLon yielded the 

saturated ester (121 I968 yloldl, vhlch vao smoothly converted Into 3,5-0.. 

benzylldene-6,7-dldeoxy-l,2-O-lsopropylldene-a-D-qluco-octose (131 1938 yreldl 

on trartmnt vlth Llthlum l lumlnlum hydrlde. 

In order to lntroducc an amino function Into the 11-posltlon the alcohol 

(131 ves rapidly trrnsformd lnto the msylate (141 by rsactlon vlth methane- 

suphonyl chloride end trlethylarlne In dlchlorowthrnc, 26 followd by 

dlsplaccocnt vlth l xlde lon to furnleh crystalline S-•rldo-3,5-O-banxylidcne- 

6,7,8-trldeoxy-l,2-0-lsopropylldene-a-D-qluco-octose (15) [88\ yield from 

(1311. The next step required the lntroductlon of a leavlnq group into the C-5 

posltlon and subsequent an 2 displacement ulth an 8-amino tunctlon to generate 

the desired pyrrolldlne rlnq of castanospermlne vlth the correct absolute 

stercocherlstry at C-8a. Thus reaction of (151 vith vlth W-bromosucclnlmlde 

accordlnq to the Hanesslsn-Huller procedure 
27 

gave rise to 8-azldo-3-O- 

benzoyl-S-brono-5,6,7,8-tctradeoxy-L,2-O-LsopropyLidans-~-L-ldo-octoae (16) as 

Scheme 2 

a crystaLlIne compound In 64% yield. The ‘H NNR l pectrur of the L-ldofuranoae 

(16) dlepleyed the usual furenose rlnq coupLlo9 constants vith the exceptlon 

of U-4 vhlch nov appeared as a double doublet (J3 4 2.9 Nx, J, 5 9.2 Hz), In 

comparLson to the narrov l ultlplet observed In tht 8pectra of ;hr D-pluco- 

fursnose serle8. Zemplon de-O-benzoylatlon furnlshed the syrupy alcohol (91 ln 

91% yleld. 

Dlfflcultlas wre encountered vhen the l ride (91 vas subjected to 

catalytic hydroqenatlon OK llthlur l lurlnlur hydride rcductlon dua to Loss of 

the 5-brow, group. Howver, the ~100 (91 ws soothly converted lnto the 

arlne (A7) on treatmnt vlth tin (III chloride In mthanol 28 
and subsequently 

cherecterlsod es the am100 (181 164% from (911. Upon bolllnq the free l mine 

(17) ln at&no1 contalnlnq sodlu~ acetate lntramlocular cycllsatlon occurred 
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to afford pyrrolldlne (19) and 8ubsequent l cetylatlon furnlshed the l mlde 

(20). Confltutlon that cycllsatlon had occurred ua8 provlded by the IR 

8pectrua of (20) ln vhlch the l ride II band vas l becnt; It appeared at 1540 

Cm -’ ln the IR spectrua of the uncycllecd amlde (18). Mdltlonal avldonco vas 

provided by the mm80 8pectrum of (20) vhlch dl8played lone at m/x 112, arlalnp 

from cleavage of the C-4 C-5 bond, and 70, due to 1088 of ketene from this 

lon. For the purposes of the synthesis the free pyrrolldlne (19) vas reacted 

vlth benzylchloroformate and sodium hydroqen carbonate In agueoue ethanol to 

yield the carbamte (21) 179% from (911. Hydrolysla of the rcetal qroup (21) 

vlth 808 l queou8 acetic acid proceeded slovly but cleanly to afford the free 

fucanose (22) aa an l norwrlc mixture Ia:f?, 4:11 In 65% yield. Analy818 of the 
1 

H WHR spectrum of the l cetylated furano8e (23) vae not poselble due to the 

presence of a mixture of l nomera and also tha l xl8tence of rotamsrs. to 

complete the synthesis of l-deoxy-ca8tanospermlne (3) the carbarate (22) van 

subjected to crtalyt lc hydrogenat Ion, a procees that l vected hydroqenolysls 

of the benzyloxycarbonyl group followd by intramolecular raductlva l mlnatlon 

of the C-l l ldehyde (70% yleldl. Evidence for the structure of (3) va8 

provided by the ’ H NHR spectrum vhlch shoved coupling constant8 Jsax 6-10 Hz, 

J 6 ,=J7 9=J9 ga=8.5 Hz lndlcstlnq that the rlnq 8ub8tltuents wre l q:atorlal. 

Thi indAli+iAlne (3) va8 further characterlsed a8 (69,7R,ER,BaR)--6,7,8- 

trlacetoxy-lndollzidlne (24).2g 

The trlhydroxyindollzldlne 0) vas tested aqalnat a vlde ranqe of anzymes 

orlqinatinq from aqueous extract of human Ilvar. Uslnq (-methyl umballlferyl 

qlycoridss as subatcatss (3) showd 50% lnhlbltlon of I)-#-acetylhsxor- 

dminldases at a concentration of 4 aW. At the same concentration (3) lnhlblted 

the follovinq enzymes (8 lnhlbitionl: I)-qlucoatdd8a Ol\), ()-qalactosldass 

(29\), a-•rablno8ldase (318) and f?-xylosldd8e (15%). Castanospermlne (2) 

inhlblted I)-qlucoriddse (75%) and a-qluco8ldasa (948) at the 8aw 

concentrdtlon. Theso re8ults shov that the l-hydroxyl group of castano8p8rmlne 

(2) 1s important for it to function a8 a powrful qluco8ldase lnhlbltor, where 

It !a probably lnvolvsd ln hydrogen-bonding lnteractlons at the active 8ltS 

of the enzyme. It may aleo hold (2) In d more riqld conformstlon a8 a KeSUlt 

of Intramolecular hydroqen-bondInq. 

ExosrcuAl 

Unless othervlse stated optical rotatlons vere deterrlned at room 

temperature (la-2O*C) In 1 da tube8 on a Perkln 11-r 141 autoutlc 

polar lmter . ‘H NM spectra wre recorded either on a Bruker W-400 (400 MHz), 

a Brukor W-250 (250 MHz) or on a Nlcolet NT-200 (200 MHz) rpectromet8r, and 

13C NFIR spectra wre recorded on a Bruker W-60 (15.1 HNz) or W-250 (61.3 

FIR21 spsctrometer. III NHR spectra wre run ln dsuteriochloroform unle8s 

stated othervlse. In all cases tetramethylsllane va8 used as Internal 

standard. Mass 8pectra wre doternlnsd on a Krato8 MS-25 8pactrorster by 

electron Impact at 70 l V. Hasa spectra of aom of the more polar compound8 

WLO deterrlned by the PAB tochnlque. Heltlnq points wre measured on a Kofler 

hot-8taqe and are uncorrected. Mlcroanalysee wre obtalned from either King’s 

College, Kenalnqton Campus or the London School of Pharucy. Raactlono wre 

monitored by t.1.c. on slllca gel ready-coated alumlnlua platea (Merck 5554). 
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3,5-0-~nxylldeno-6,7-dldooxy-l,2~-lsopcopyllbrne-a-D-pluco-octoae (13). To a 

solution of the l oter (12) (579 mq, 1.53 1~01) lo dry ether was added llthlur 

l luninium hydride (0.2 g, 5.3 aaol) and the mixture ua8 heated under reflux 

for 1 h when t.1.c. tether) showd the complete conversion of the emter into a 

slowr-moving product. Sutflclent vater was aaaea to precipitate lnorganlc 

raaterlal which wan flltered and the flltrate concentcetea to a molld (461 mg, 

93%). Recy8tallieatlon from ether afforded (13) as needles, vhlch had m.p. 

149-150°, IalO t26.6. (c 1.0, chloroform). u_x 3420 (br) cm-‘. lH NHR (Inter 

alie) 6 6.05 id, lH, H-l, Jl 2 3.7 Hz), 4.64 (d, lH, H-2, J2 3 0 Ht), 4.46 (d, 

lH, H-3, J3,4 1.9 Hz), 4.34 ;P, LH, H-S), 3.97 ((I, lH, H-O,‘).72 (t, 2H, 

H-(a, H-Ob), 2.10 fo, IH), 1.58-1.88 tm, 3H). 13C NhR 6 111.7 (14e2C), 105.1 

(C-l), 92.3 (ArcHI, 83.6, 76.8, 75.3, 73.4, 61.9 (C-81, 28.6 (C-63, 26.7 (Hal, 

26.1, (he) and 26.0 (C-7). Hass spectrum: m/t 337 (0.381, 336 (0.3), 321 

(0.83, 111 (1001, 105 (22.91, 77 (11.51 and 43 (29.23. (Round: C, 64.09; H, 

7.11. C18H2406 requires: C, 64.27; H, 7.198). 

3,5-O-&nxylIdene-6,7-dldeoxy-l,2-O-Isopropylldene-8-O-~8yl-a-D-qluco-octose 

(10. To a chilled solution of the alcohol (13) (481 mq, 1.43 aroll ln 

dichloromethane (7 mL) wae added trlethylaalne (0.3 mL, 2.15 -1) tollowd by 

methanesulphonyl chloride (0.12 IDL, 1.55 awl) and the resulting solutlon 

stlrrcd for 45 min. After thls time t.1.c. (ether-light petroleum, 4:l) shoved 

the presence of a faster-movlnq product. Ice was added to the teactlon 

alxturc, which vas extracted Into chloroform and vashed successively vlth 108 

hydrochlor Lc dcld, saturated sodlum bicarbonate eolutlon, water and finally 

dr led (hgS04). Evaporation of the solvent gave the aesylate (14) a8 a 

cryrtalllne solid (943 mq, 92\), m.p. 126-128. (ethanol), Ialb t20.7. fc 1.1, 
-1 chloroform). uIyx 1350, 1160 era . ‘H NMR (inter aIla) 6 6.05 fd, lH, H-l, 

J1 2 3.7 Hz), 4.65 (d, 

4.L (a, ltl, 

lH, H-2, J2,) 0 Hz), 4.46 (d, lH, ti..3, J3,4 1.7 HZ), 

H..5), 3.96 (m, lH, H-41, 3.38 (m, 2H, H-8a, H-ebb, 2.12 (m, 1H), 

1.50-1.93 (Is, 3H). 13C Nl4R 6 111.8 (f4e2C), 105.2 (C-l), 92.4 (ArcHI, 83.6, 

76.9, 75.2, 72.9, 69.2 (c-81, 26.7 (MC), 26.1 (he), 25.6 (c-6) ancl 25.5 (C-7). 

Hans spectrum: m/z 415 (1.6%), 414 (0.51, 113 (1001, 105 (31.0, 77 (191 and 

43 (SO.5). (Pound: C, 55.05; H, 6.35. C19H2608S requites C, 55.06; H, 6.321). 

8-Axldo-J,5-O-bensylIdcnc-6,7,8-trldeoxy-l,2-~-i~opropyl~dene-~-D-qluco- 

octose (15). To e solutlon of the mesylate (10 (563 mq, 1.29 -1) ln N,N- 

dlmethylformemlde (10 mL1 vaa added sodium azlde (0.25 g, 3.9 ~01) and the 

resctlon alxture vas heated at 90. for 1 h vhen t.1.c. (ether) showd the 

presence of a faster-roving product. After cooling, the reaction mixture vae 

poured lnto Ice-vater and the resultlnq solld filtered and vashcd wll vlth 

water to yield the atlde (15) (451 mg, 96%). Rectyatalll8atlon from ethanol 

grve the analytlcal sample, which had r.p. 116-117*, lalb t26.9. (c 0.0, 

chloroforr). vlyx 2110 c8 -l. ‘H Nl4R (Inter alla) 6 6.05 (d, lH, H-l, Jl,2 3.7 

Hz), 4.65 (d, lH, H-2, J2,3 0 Hz), 4.46 (d, lH, H-3, J3,( 2.0 Hz), 4.32 (mi3 

lH, H-S), 4.31 (t, ZH, H-Sa, H-Ob), 3.97 (0, lH, H-O, 1.72-2.22 (m, 4H). C 

NHR 6 111.8 (Ple2(;), 105.2 (C-11, 92.4 (ArCH), 83.8, 76.9, 75.3, 73.0, 50.9 

(C-O), 26.7 (C-61, 26.7 (He), 26.1 (Ha) end 25.1 (C-7). Hass spectrum: m/z 362 

(0.9\), 361 (0.11, 360 (0.41, 346 (0.81, 113 (1001, 105 (25.51, 77 (10.8) ana 

43 (32.5).(Founa: C, 59.99; H, 6.46~ N, 11.52. C18H23N305 requlrem: C, 59.82; 

H, 6.42; )I, 11.638). 
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S-Axldo-3-O-~nsoy~-5-brow-5,6,7,S-tatradaoxy-l,2-O-lmopropylldone-~-L-~do- 

octose (16). To a stirred solution of the aside (15) (73 mq, 0.20 ml) Ln 

carbon tetrechlorlde (13 IL) was added W-bromosucclnlrldc (42 mg, 0.24 pa011 

and barturn carbonate (133 mq, 0.67 -A 1 together ulth a fov crystrls of 

benroyl peroxide. Tha resulting mixture us heated under retlux for 2 h &en 

t.1.c. (light petroleum-ether, 3:l) shoved tha presence of a ujor 

taster-mvlnp product as veil as unrcacted aside and a couple of minor 

slower-wvlng products. After coollnq, the reaction rlxturc vas flltared 

through Hyflo Supercell and concentrated. The residue vas dissolved in ether 

and vashad sevaral tlrs vlth vater, dried (NqSO,) and concentrated to a 

syrup. ?lash chroutoqraphy uslnq llqht petroleum-ether, b:L afforded the 

L-ldoturanose (16) as a solid (57 up, 648). RecrystalllsatIon from ethanol 

gave vhlte crystals vhlch had m.p. 90-91*, 401~ -30.2. (c 0.6, chloroform). 

” 2100, 1720 cm-l. 

3:‘Hz 1 
‘H NW? 6 7.4-8.1 (m, 5H, ArrH), 6.03 cd, lH, H.1, Jl,2 

, 5.52 (d, lH, H-3, J2,3 0 Hz, J3,( 2.9 Hz), 4.66 (d, lH, H-21, 4.51 

(dd, lH, H-4, J4,5 9.2 Hz), 4.20 (m, lH, H-51, 3.23 (a, ZH, H-8a, H-Sb), 

1.68-1.91 (I, (HI, 1.61 (8, 3H, he), and 1.35 (a, 3H, Me). 13C NHR 6 165.1 

(C=O), 112.5 (Ha2C), 104.3 (C-l), 83.7, 82.7, 76.0, 50.6 (C-51, 50.2 (C-81, 

31.2 (C-71, 26.8 t&z,, 26.4 (C-6) and 26.3 (Ne). Mass spectrum: m/z 426, 424 

(1.3, 1.3\), 105 (loo), 77 (26.7) and 43 (56.3). (Pound: C, 49.16; H, 4.99; N, 

9.31. C18H22N305Br requires: C, 49.10; H, 5.04; N, 9.54%). 

S-Asido-5-broso-5,6,7,8-tetradeoxy-l,2-O-fsopropy~Idena-p-L-ldo~octose (9). To 

a solution of (16) (231 mq) dlssolved In methanol vas added a catalytic amount 

of mthanollc sodlur methoxlde. The solutlon vas kept at room temperature for 

1 h vhen t.1.c. (ether) revealed that de-•sterltlcatlon vas complete. After 

tllterlnq the reaction mixture through a pad ot silica gel, the filtrate vda 

evaporated and the resldue purlfled by flash chromtopraphy (etherllqht 

petroleum, 5:2) to qlve pure (9) as a syrup (161 mq, 91\), (alb -37.2’ (c 0.2, 

chloroform). umdx 2100 cm -l. ‘H NI(R 6 5.97 (d, lH, H-l, J1 2 3.7 Hz), 4.56 (d, 

lH, H-2, J2,3 0 Hz), 4.25-4.28 (m, 2H, H-3, H-,4), 4.16 (m,‘lH, H-51, 1.76-2.08 

(II, 4H), 3.38 (a, ZH, H-Sa, H-ebb. Nass spectrum: m/z 322, 320 (1.7, 1.6\), 

159 (4.61, 59 (100) and 43 (87.1). (Pound: C, 39.55; H, 5.42; N, 12.15. 

CllH18N304Br requires: C, 39.30; H, 5.40; N, 12.50%). 

B-Acetarido-J-O-acetyl-5-bro~-5,6,7,~-tetradeoxy-l,2-O-lsopropylfdene-I)-L- 

ldo-octose (16). To a solutlon of the l tide (9) (60 mq, 0.16 -1) In uthanol 

vas added tln (II) chloride (51 mq, 0.27 mmol) and the resultlng mixture van 

heated rt 60’ for 10 h, vhen t.1.c. (butanol-pyrldlne-water, 10:3:3) shoved 

the presence of a slovar-movlnq product. Aftet conccnttstlnq to dtyness vatat 

vas added to the resldue and thls vas made l lkallne by the addition of 

potassium hydtoxlde solution. The solvent vas rewved In vacua and the tesldue 

vas extracted thrice vlth bolllnq ethyl acetate, tllteted and the flltrato 

concentrated to afford sytupy arlne (17). 

Acetylatlon of the free amine (17) In the usual vay gave the aalde (163, 

vhlch vas purlflad by flash chroartoqtaphy (ethyl acetate-acetone, 4:l) to 

afford (10 as a solid (45 mq, 64\), r.p. 113-llS*, IaID -20.6. (c 1.1, 

chloroform). uyx 17311, 1640, 1540 cm -l. ‘H NllR 6 5.94 (d, IH, H-l, Jl 2 3.7 

Hz), 5.60 (bs, lH, NH), 5.26 (d, lH, H-3, J2 3 0 Hz, J3 4 2.8 Hz,, 4.5; (d, 

lH, H-2), 4.36 (dd, lH, H-4, J4 5 9.1 Hz), 4:04 (I, lH,‘H-51, 

H-So, H-(b), 2.1 (s, 3N, OAcf, i.0 (8, 

3.26 (m, ZH, 

3H, O&c), 1.60-1.91 (I, IH), 1.54 (8, 

3H, )(a) and 1.34 (8, 3H, Me). Ibsss spectrum: m/t 396, 394 (0.5, 0.5\), 380, 
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378 (1.9, 1.0, 196 (13) and 43 (100). (?ound: C, 45.84; H, 6.18; N, 3.29. 

C15H24N06Br roqulrea: C, 45.70; H, 6.14~ Y, 3.SS%). 

5,8-8enxyloxycarbonylIrlno-5,6,7,8-tetradeoxy-l,2-<)-l8opropylldeno-a-D-pluco- 

octome (21). A solutlon of the free l rlne (17) In ethanol uas bollod ovornlqht 

In the protenct of sodium acetate, when t.1.c. (butanol-pyrldlne-umtar, 

10:3:3) revealed the presence of a slovtr-movlnq product. The solvent ~1s 

evaporated and the residua extracted thrice u1th hot ethyl l cetata, follousd 

by flltratlon and concentration to afford the crude syrupy pyrrolldlna (19). 

Convtntlonal scttylatlon of (19) y1tldtd syruDy 3-0-•cttyl-5,B-scetyl- 

in1no-5,6,7,8-tetr~eoxy-l,2-O-1sopropylldene-o-D-qluco-octose (20), which ua8 

purlfltd by flash chroutoqraphy (ethyl acetate-acetone, 4:l) to qlve (20) (33 

mq, 58%). uyx 1740, 1630 c--l. Ha88 8pectrumr a/r 314 (1.583, 298 (3.2) 112 

(59.4) and 70 (100). 

To an let-cold solution of the fret pyrrolldlnt (19) (from the l z1de (9), 

200 mql In aqueous ethanol was added solid sodium blcarbonatt (0.1 q) followd 

by benzylchloroforrmtt (0.1 mL). The reaction mlxturt vas stlrrtd for 3 h when 

t.1.c. (llqht petroleum-ether, 1:l) showed the presence of a faster-moving 

product . The rtactlon mixture vas poured into vtttr and extracted lnto 

chloroform, dried (Hq804) and finally evaporated to dryness. Flash 

chromatography of the crude syrup us1nq llqht petroleum-ether 0:2) as solvent 

afforded the benzyloxycarbonyl dtrlvatlve (21) I170 mq, 79% from l zlde (911, 

lOID f26.3. (c 1.1, chloroform). umx 1665 cm -‘. ‘I4 NMR (Inter l lia) (CDC13 at 

328 K) 6 5.86 (d, lH, H-l, Jl 2 3.7 Hz), 5.18 (d, lH, H-3, J2 3 0 Hr, J3 4 2.3 

Hz), 5.12 (8, ZH, ArCH2), 4.4: (d, lH, H-23, 4.41 (I, lH, H-l;, 4.19 (.,‘lH, 

H-S), 3.44 (n, 2H, H-8a, H-8b1, 1.7-2.3 (m, 4H). Uass spectrum: m/x 364 (19t), 

348 (4.3), 204 (53.61, 160 (63.81, 91 (100) and 70 (12.9). (Found: C, 62.76; 

H, 6.76; W, 3.63. C1gH25N06 rtqulrts: C, 62.80; H, 6.93; N, 3.85%). 

5,8-BentyloxycarbonylIrlno-5,6,7,8-tttrad~oxy-D-qluco-octose (22). A solution 

of (21) (170 mq) In 80% aqueous acttlc acid van heated at BO-90. for 30 h, 

vhtn t.1.c. (ethyl acetate) lndlcattd that most of the startlnq uttrlal had 

been converted Into a major slowr-wvlnq product. The solvent uas evaporated 

and then co-evaporated vlth tolutnt to yltld syrupy (22). Purlflcatlon by 

flash chronttoqraphy furnlshod a syrup (99 mq, 658). (Found: C, 59.13; H, 

6.451 N, 4.22. C16H21Y06 rtqulres: C, 59.43; H, 6.551 N, 4.33%). 

Acttylatlon of (22) afforded the syrupy tr1acttatt (23) as an anomtric 

mixturt, from vhlch the o-•nomer vas purlfled by flash chronetoqraphy (ether- 

llqht petroleum, 3:1), IaID 484.2. (c 0.5, chloroform). uyx 1740, 1685 cm-‘. 

hats spectrum: m/z 204 (15.4\), 160 (26.61, 91 (1001, 70 (5.6) and 43 (41.2). 

I6S,7R,8R,8aR)-6,7,8-trlhydtoxy-lndollxldlnt (3). The from suqar (22) (64 mq), 

d1seolvtd 1n methanol, vas hydroqenatod In the presence of 108 palladlur on 

charcoal for 18 h at room ttagtraturt and pressure. After this tlmt, t.1.c. 

(chloroform-methanol, 2:l) revealed thm presence of a 81nqlt slowr-movlnq 

product. The catalyst vas flltertd off and the flltrate concentrated to a 

solid (3) (24 mq, 70%), l .p. 178-181. IaID t50.6. (c 0.2, methanol). ‘H W 

(pyrldlne-d5 + D20) 6 4.34 (ddd, lH, H-6, J5eq 6 5.2 Hz, J5ax 6 10 HI, J6 7 
* , 

8.5 Hz), 3.97 (t, lH, H-7, J,,8 8.5 Hz), 3.88 (t, lH, H-8, J8,8a 8.5 Hz), ‘3.53 

(dd, lH, H-5aq, J5eq,5ax 10.4 Hz), 3.03 tr, lH, H-3a), and 2.45 (t, 144, 

H-Sax). 

A portion of the fret 1ndollrldlne (3) vas l cetylattd ln the convtntiont~ 



wy to atford the triacotato (241, uhlch was purlfled by flash chroutoqraphy 

(ether-1Ight petrolour, 3:ll to qlva (69,7R,8R,8aR)-6,7,8-trlacetoxy- 

Indollxldlne (20 as a solid , r.p. 97-99. 

t40.7. 

(ether-llqht Vetroloum), IolD 

(c 0.3, chloroform). 'H WR (beneene-d6) 6 5.37 (t, lY, H-8, J7,( 9 Hz, 

J8,8a 9 Hz), 5.34 (dt, III, H-6, J5eq 6 5 Hz, Jkx 6 10 Hz), 5.17 (t, lR, H-7, 

J6 , 9 Nxl, 10.5 Nxi, 2.60 (dt, 
, 

3.11 (Od, lH, H-kq, J5e; 5ax lH, H-3a, J2a,3a 

8.5 Hz, J2b,3a 6.5 Hz), 1.91 (dt, lH,'H-3b), 1.84 (t, lH, H-5ar), 1.76 (a, 3H, 

OACI, 1.73 (a, 3H, O&I and 1.67 (0, 3H, OAc). Mass spectrum: m/z 300 (34.781, 

240 (72.11, 239 (lS.O), 180 (56.01, 138 (44.1), 120 137.2) and 70 (29.5). Hlqh 

resolution -as spactrur: m/z found: 300.1436 (n t HI. C14H11W06 requlree: 

300.1447 (I4 t HI. 
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