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ABSTRACT 

A synthesis of 3-0-benzyl-6-deoxy-I,2 i,S-dl-O-lsopropyhdene-r-gfl cc/o- (17) 

and -~-g/l cet o-r-n/fro-octod1furanose (20) has been achieved startmg 1~ lth 1 2-O- 

~sopropy~~dene-5-U-p-tolylsulfonyl-j3-D-arab~nofuranose (6) Reactlon of 3-O-benzyl- 

I ,2-O-lsopropylidcne-~-L-nrtlbrno-pentodlaldo-I 4-furanose (9) wth al1~Imn~nesmm 
bromide afforded the eplmerlc 3-O-benzJI1-6,7,S-tr~deo~y-1,2-O-lsopropyl~dene-r-D- 
gala&o- (11) and /i’-r-nftro-act-7-enose (12)) the stereochemistry at C-5 of the com- 
pounds \\as estabhshed by the degradation of 12 to the known 2-deoxy-o-i&o-hewol 
(24) OIefin 12 gave S-azldo-3-O-oenzyl-6,S-d1deouy-I ,2-O-lsopropylldene-r-g/jcero- 

(14) and -D-gl~ rero-,8-r-&l o-octofuranose (IS), which were photoljzed to the dlaldose 
derwatl\es I6 and 19, respectively Compound 16 was converted Into 3-O-benzyl-6- 

deolq- I,2 7,S-dl-O-Isopropqhdene-r-gf) cet o-r-n/&o-octodlfuranosr (17) and subse- 
quentlj Into a mikrure of methyl glycosldes Slmllarly, 19 \\as comerted mto the 
D-g/l cero anaiop (20) of 17 The stereochemIstry at C-7 m derl\ atILes 17 and 20 has 
been tentatwely assIgned by use of n in r spectroscopy 

INTRODUCTIOU 

Nebramycm’, produced by Streprotti;lceJ rettebt at IUS, IS an ammocyclitol 

antIbIotIc complex contamm_g, among other factors, apramycrn’ (factor 3) (1) and 

oxyapramycm” (factor 7) (2) Apramycm IS of Interest, not only because It has been 
found to be an extremely potent antlbIotlc relatwe to nearrune and IS not Inactr\ated 

by any of the known amlnoglycoslde-lnactlvatln~ enzymes+ 5, but also because of the 

umque structure It IS also mterestm, m to note that replacement of the termmal 

4-ammo-4deouy-D-$ucose residue \\ lth a methyl group 4 leids a compound namely 3, 

havm,o a smular antImIcrobIal spectrum” In wew of the latter result, pseudodlsac- 

charldes contamm,o the unique ammooctodlaldoses 4 and 5 or the,r analogs may 
prove to be of value Part of the mltlal work done In this laboratory has been to 
mvestlgate the synthesis of octodlaldoses that are related to 4 and 5 and that might 

be of use m their synthesis The present article describes the resuIts of a synthesis of 
two octodlaldoses and an attempt to convert one of them mto a trrriz.s-decalm rmg 

system of the type found m 4 
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Gngnard reagent wth O-S and O-3 m the rotamer in whch O-5 echpses C-3, a 
feature \\hch would be expected to yield a product havmg the L-configuratlon at C-5 

The stereochemistry at C-5 m II and 12 \%as establlshed by treating the maJor 
product from the Gngnard reactlon, namely 12, wth sodrum hydride and benzyl 
chloride to gwe the dlbenzyl derlvatlve 21 m high yield Oxldatlon of 21 wth osmmm 
tetroude m the presence of sodmm metapenodate, folIo\\ed by reduction of the 
resuLng aldehyde with sodtum borohydnde, afforded 3,5-dl-0-benzyl-6-deoxy-1,2-O- 
lsopropyhdene-P-r-altro-heptofuranose (22) as the sole product Compound 22 was 

CH$H CHp4 
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I 
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I 
z 
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I I 
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I 
CH20H 

23 R=f3zl 

24 R=OH 

1x1 droiyzed u Ith 90% trlfluoroacetlc acid, and the crude. reducmg heptose derwatlve 
u as owdlzeci v Ith sodium metaperlodatc _ the product hexosc, without lsolatlon, was 
reduced to give 3 S-dl-0-benzyl-2-deoxy-D-1 lbo-hewol (23) Removal of the benzyl 
groups by hydrogenolysls over paliadlum-on-charcoal afforded 2-deouy-D-rlbo- 
hewoi (24) which had m p , optical rotation, and migration on paper electrophoresls 
agrrcmg wth those dcscrlbed m the hterature” lA Thus, the maJor product of the 
Grlgnord reactlon, namely 12, has the L configuratlon, and 11, the mmor product, hds 
the D CO~fi~UrdtIOn 

It was felt that the aldehyde function could most readily be Introduced by rhe 
photolysrs of an azlde denvatwe’ 5, which nas only partially protected m ths \\a,’ 
the necessity of seIectlveIy protectmg hydrovyl groups might be avoided Epoxldatron 
of 12 wth nz-chloroperbenzotc actd readily afforded the dlastereomenc, 7,S-anhydro 
derlbatwes 13, nhlch migrated together as a smgle spot m t I c Treatment of the 
anhydro dertvatwes wth sodwm azide m the presence of ammomum chloride’ 6 gave 
the epunerlc S-azldooctose dewawes 14 and 15, which were separable by column 
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chromatography on s111ca gel The configuratIons at C-7 m the azldes were deduced 
from the products that resulted from the subsequent transformations of 14 and 15 
(see below) 

Irradmon wth u v light of azlde 14 m benzene afforded, after column 
chromatography on slhca gel, crude dialdose 16 Presumably, the mtermedlate lrnmel s 
lbas hydrolyzed on exposure to slhca gel (see also Ref 17) P m r spectroscopy 
suggests that the product earsts prlmarlly as a dlfuranold structure, as evidenced by 
the lack of an aldehyhc-proton signal and by the presence of a second, anomenc- 
proton resonance (T 4 65-4 93) m the spectrum of 16 Molecular models reveal that 
intramolecular mteractlons are dlmmlshed when the second furan rmg IS formed, a 
feature which may account for the absence of any slgmficant concentration of the 
acychc form of 16 Treatment of 16 with 2,2-dlmethoxypropane m the presence of a 
catalyhc amount of p-toluenesulfomc acid gave a single product, namely 17 Similarly, 
azlde 15 afforded dlaldose 19 wluch also had a p m r spectrum consistent \\lth a 
dIfuranold structure Isopropyhdenatlon of 19 wth 2,Zdlmethoxypropane afforded 
20 4 comparison of the p m r spectra at 100 MHz of 17 and 20 with those of 3-deoxy- 
I,2 5,6-dl-0-lsopropyhdene-o-rzbo-, -D-_YJ lo-, and -o-arabzrzo-hexoses ‘* revealed that 
the sphttmg pattern for H-6,H-6’ of 17 was very sumlar to that observed for H-3,H-3’ 
of the rzbo derwatlbe The pattern for H-6,H-6’ of 20 was similar to that observed for 
H-3,H-3’ of both of the 1 I lo- and arabzzzo-hexose derivatives 

13C-N m r spectroscopy provided further stereochemical mformation In the 
spectrum of 3-deoxy-I,2 5,6-di-O-lsopropylldene-~-D-rrbo-hexofuranose’”, C-l reso- 
nates at b 105 0 and C-3 at 5 34 7, while the srgnals for the correspondmg carbon 
atoms rn 3-deoky-I ,2 5,6-dl-0-isopropyhdene-r-D-_\? la-hexose appear at 6 106 5 and 
33 7, respectively The signals for C-l and C-8, and C-6, m the spectrum of 17 
(related to 3-deoly-I 2 5,6-di-0-isopropylldene-o-rzbo-heuose) occur at S 105 9 and 
36 7, respectlveI>, while those for the correspondm, * carbon atoms In 20 (related to 
3-deoxy-I,2 5,6-dl-0-lsopropylldene-D-x] lo-hexose) occur at b 107 0 and 106 2 
(interchangeable), and 33 7 The shleldm, = of C-l m the rrbo-hexose derivative relative 
to C-l m the u-~/o-helose derrvatwe may be related to the shleldmg of C-S m 17 
relatzve to C-S In 20 The deshreldmg of C-3 in the rzbo-hexose derwatwe 1~1th respect 
to C-3 in the xllo-helose derwatI\e may be related to the deshleidmg of C-6 In 17 
i$lth respect to C-6 In 20 These qualrtatlke arguments may be used to support the 
conclusions based on the p m I data On the basis of the precedmg observatzons 
derlvatl\ es 17 and 20 are tentatively asslsned the L$_J cero-r-air/ o and D-911 cero-L- 

alrro configuratlon, respectively 
The stereochemrstry at each carbon atom m 17 IS Identxal to that found m 4, 

except at C-2 ln the former (\\h~ch corresponds to C-7 zn structure 4) accordmgly, 
an attempt was made to con\ert 17 mto a trans-decalm structure Methanolysts of 17 
m the presence of an acrdrc, ion-exchange resin afforded material that nugrated as a 
slnglc component m t I c , but which was revealed by p m r and ’ 3C-n m r spectro- 
scopy to be a mlvture of glycosrdes as shown by the presence of at least three methyl 
szonals In the 1 3C-n nl r spectrum of the product, signals at 6 1 IO 0 and IO9 6 \\ere 2 
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asslgned to anomenc carbon atoms In furanold rings m whrch the substltuents at C-l 
and C-2 are trans orlented Resonances at 6 102 9 and 102 6 were assl,oned to anomerlc 
carbon atoms of furanosldes m which the subshtnents at C-l and C-2 are CIS onented 
The chenucal sbfts and then- assignments are m agreement wth the observations 

reported by Rltche et al lg for methyl aldofuranosldes In addltlon, two signals 

attnbutable to C-6 were observed at 6 35 5 and 34 4 Szarek et al 2o have reported that 
ring-methylene carbon atoms m some deoxyaldopyranosldes resonate at 6 36 5-39 8, 
whereas those m several 3-deouyfuranose derlvatlves resonate at 8 33 3-34 7 These 
results suggest that the product IS an anomerlc mature of furanosrdes havm,o 

structure 18 It would appear then that the formatlon of a riarzs-decalm structure m 
ths case IS not favored Possibly, the reqmrement that the hydroxyl group at C-2 and 

the benzyloly group at C-3 assume axial posltlons m such a system formed from 17 
IS sufficient to favor the formation of the dlfuranold structure Smce the stereo- 

chemistry of the octo&aldose denvatwe 18 differs from that of 4 only at one center, 
presumably, mverslon of the confiqratlon of C-2 m the former nould permit the 

formatlon of the desired tr ans-decalm structure 

EU’ERIBIENTAL 

Getzelal - Mrltmg points were determined on a Fisher-Johns apparatus and 
are uncorrected Optlcal rotations \\ere measured wth a Perkm-Elmer model 131 

automatic polarrmeter at 26 I 3O I r spectra \\eere recorded \\~th a Umcam SP 1000 

or a Perkln-Elmer IS0 spectrophotometer P m r spectra were recorded at 60 MHz 

or wth a Varlan HA-100 spectrometer at 100 MHz m chloroform-d\\ith tetramethyl- 

slane as the Internal standard ’ 3C-N m r (c m r ) spectra \\ere determmed at 
15 09 hIHz on a Bunber HX-60 spectrometer equipped \\Ith a FT60M Fourier 
transform accessory, \\lth tetramethylsllrtne as the Internal standard T 1 c was 

performed v Ith Slhca gel G contammg l-3”’ 0 of Lumllu\ Green ZS (Brmkmann) m 
the follo\i mg sohent systems (v/v) (A) 4 1 benzene-ethyl acetate, (B) S 1 benzene- 

ethyl acetate, (C) 5 2 petroleum ether-ethyl acetate, (D) 1 1 benzene-ethyl acetate, 
and (E) ethyl acetate The term “petroleum ether’ refers to the fraction of b p 6%SO’ 
The developed plates \\ere air dried, and compounds located by heating the plates at 

- 150” after they had been sprayed with 10% aqueous sulfuric acid contammg 1% 
cewm sulfate and 1 5% molybdlc acid, benzyl ethers were detected by u-radiation of 

the developed plates \\lth short-wavelength u v hght from a 2537 A Mmerahght 
Column chromatography was performed on slhca gel (70-230 mesh) Paper electro- 
phoresls \\as performed on Whatman 3MM paper by the enclosed-stnp techmque 
~~.th cl molybdate buffer I’ Components nele detected by spraymg the paper wth 
saturated, aqueous potassmm penodate, then wth ammomcal sliver mtrate’ ‘, 
follol\ed by heatmg at 1 LO” for S-10 mm Moblhtles are expressed relatwe to D-glucltol 

(‘%tuc‘lul 1) Ultrawolet u-radlatlons were performed wrth a 450-W, Hanowa, me&urn- 
pressure, mercury-arc lamp (Cat No 679A-36) contalned m a water-cooled, quartz 
unmerslon-well The whole assembly \\as mounted m a boroslhcate glass reactlon- 
vessel 
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3-O-Benzyl-1,2-O-rsopropyZz~ene-5-O-p-to~y~~zz~~~~~-~-~-arabzno~zranose (7) - 

1 ,2-~-~sopropylldene-5-O-p-tolylsulfonyl-~-L-arab~nofUranose6 (6, 5 1 g) m dq 
dtmethyl sulfoxrde (20 ml) was stu-red overmght wrth benzyl chlorrde (3 ml) and 
sochum hydrrde (360 mg) The reactron mrxture was poured mto Ice-water, the 
resuhmg rmxture was stirred for 1 h, and then extracted wrth chloroform The dned 

(MgSO,) chloroform extract was concentrated to a syrup, whrch was fractronated on 
a cohnnn of srhca gel (Solvent A) to gave 7 as a homogeneous syrup (6 2 g, 93%) 

r4: -225+09” (c 12 chloroform), R,O70, pmr 7220, 233, and260-287 
(9 H, aromatrc), 4 I9 (d, 1 H, J, Z 4 Hz, H-l), 5 33-5 60 (3 H, H-2, benzyl-CH,), 
5 67-6 13 (4 H H-3-H-5’s), 7 5s (s. 3 H, tolyl-C’H,), 8 63 and 8 75 (6 H, CMe,) 

ArraJ Calc for CZ2H2,07S C 60 7, H, 6 2 Found C, 61 0 H, 60 

3-0-Bern I- I-2-0-mp opl Ir~eize-/3-L-arabnrofrlrairose (8) - Method A A 

solutton of 7 (2 2 g) m dry tetrahydrofuran (25 ml) was added to a tetrahydrofuran 
solutton of sodmm naphthalene’ (10 mmol m 20 ml) nhtch had been cooled (-78”) 
T I c (solvent PI) re\ealed that after 5 mm all of 7 had reacted to grve one product 
havmg RF 0 14 After nater ( 2 drops) had been added, the reactron mrxture \\as 
alloned to \\arm to room temperature and then concentrated to a solid resrdue that 
M as partrtroned bet\\een chloroform-li ater The drted ( MgSOa) chloroform extract 
was concentrated to dryness, and the resrdue ~\as chrornatographed on a column of 
sthca gel benzene eluted naphthalene and srde products and then soltent A eluted 8 
as a yellow 011, which ctystnihzed after some tmie Recrystalltzatton from frexane ga\e 
S as \\hrte needles (930 mg 660/o), m p 74-75”, [xl;” -22 5x0 5” (c I 2, chloroform), 

pmr T 2 67 (5 H aromattc), 4 10 (d f H J, z 4 Hz, H-l) 5 13-5 47 (3 H H-2, 
benzy I-CH,) 5 60-6 43 (-t H H-3-H-5’s) 7 77 (1 H OH) 5 45 and S 65 (6 H, CMel) 

Arzal Calc for C,,H,,O, C, 64 3 H 7 2 Found C, 64 I H 7 2 
Aferlrocl B h mt\ture of 7 (S 76 g) u-t SO% methanol (X0 ml) and 4”‘o sodrum 

amalgam (100 g) ~‘rs strrred for 1 S h at room temperature The reaction mt\ture \\ as 
neutralized \\tth Drh Ice .tnd the resulttng solutron \\as concentrated to a sofrd 
restdue, whtch [Las extracted mirth chloroform The drred (MgSO,) extract was 

concentrated to d 5) rup \\hrch crystafhzed after some tnne Rectystalhzatton from 
he\ane ahorded S as \\ hue needles m p 74-75” RF 0 14 (soivent -I) p r-n r spectrum 
~dentrcal wrth that obtarned for the s,mlpfe that had been prepared by method A 

3-O-Be~_r 1-J 2-0-i~opt opt If~fef~e-P-~-arab~no-pe~~~o~i~a~~~o-J,~-~~~ @IX se (9) - A 

solutron of 8 (556 m_e) III dry dtchloromethane (5 ml) \\as added to a vtgorously 

sttrred, drchloromethane solutron of chromn.m~ trro\rde-drpyrrdme conrple\g 

[prepared from chronuum trrokrde (_ 3 8s g) and dry pyrrdme (4 55 g) m dtchloro- 
methane (100 ml)] After 25 mm the reactton mNure was poured mto ice-cold, 
saturated aqueous sodmm hydrogencarbonate and the reactron flask ~\as rmsed with 
a small amount of dletfzyi ether tfze ether solutton L\as added to the separatory funnel 

and the mt\rure bias shahen at 0” The organic solutton was separated, Leashed twrce 
wtth water drred (MgSO,), and concentrated to an orange syrup Several addrtrons 
and evaporatrons of toluene gave 9 as a homogeneous, orange syrup, \z?T 1750 cm- ’ 

(GO), p m r 7 0 23 (s, 1 H, H-5), 2 65 (5 I-I, aromatrc), 3 92 (d, 1 H, J, 2 3 5 Hz, 
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H-l), 5 25-5 55 (4 H, H-2, H-4, benzll-CH,), 5 68 (s, 1 H, H-3), 3 55 and 8 70 

(6 H, CMeJ 
The crude aldehyde was converted, m the usual way, mto Its p-mtrophenyl- 

hydrazone, wluch was crystalhzed from methanol, m p 159-159 5”, p m r r 1 72- 

2 05 (3 H, NH, aromatx), 2 50-2 S5 (6 H, H-5, aromatlc), 3 03 (2 H, J, m 9 Hz, 

aromatic), 4 02 (d, I H, J, 2 4 Hz, H-l), 5 IS (dd, 1 H, J3 5 6 Hz, J3 a I 1 Hz, H-4), 

5 23-5 38 (3 H, H-2, benzyl-CH,), 5 70 (bs, 1 H, H-3), S 55 and S 65 (6 H, CMe2) 
Anal Calc for CIIHljN306 C. 61 0 H, 5 6, N, 10 2 Found C, 61 0, H, 5 6, 

N, 102 
2-(3-O-Benz) I- I 2-0-rsopropj Irdene-B-L-arablno-tetrcfrrrartcis-~-~~i~-l,3-~ip~~~~t~~ J- 

rnzrda~oluinre (10) - To a solutron of the crude aldehyde 9 (2 mrnol) m methanol 
(10 ml) \\ere added A, h -aiphenyl-I,?-dlnmmoethane (2 2 mmol) and 2 drops of 

giac~al acetlc acid and the resultmg mlGure iv&, refrgerated overmght The crystakne 
product was collecred and recrqstalhzed from methanol to give 10 as wlute needles 

(47 3 mg, 50X), m p 95 5-96 5”, [xl;” - 1 2+0 4” (c 2 6, chloroform), [I]:& 
i 51 5 +O 4”, p m r T 2 55-3 50 (15 protons, aromatlc), 4 25-4 45 (3 H, H-l, H-2), 

5 20-6 55 (9 H, H-J s H-5’s H-2’-H-4’, benzjl-CH,), S 60 and S 65 (6 H, CMel) 

Anal Caic for CZ9HJZN105 C 73 7, H, 6 S N 5 9 Found C, 73 6 H, 6 S 
N, 59 

3-O-Ben=? l-6,7$-t} rdeoxj -I,?-0-rsoprop, II~l~~ze-r-D-Salacto- (I 1) arrd -P-L-altro- 
act-i--ol~)fliua/roJe (12) - A solution of 9 (prepared from 2 22 g of 8) m dry dlethyl 
ether (20 ml) \\as added dropiilse to a stirred solution of allymagnesnm~ bromide 

[prepared from magnesmm (764 m& and ally1 bromide (1 4 ml)] m dIethy ether T 1 c 

(solvent A) rekealed that after S h all of 9 had reacted to give two malor products 
havmg R, values 0 47 and 0 35 Ice-cold, 10 ‘30 aqueous ammomum chloride (30 ml) 
nas added drop\\ Ise and the resultm, m mwure \ias stlrred for 30 mm The orsamc 
phase UELS decanted, the aqueous phase was extracted wth dlethyl ether (3 x 25 ml), 
and the combmed, dried (MgSO,) ether solution \xas concentrated to a syrup 

Fractlonatlon of the syrup on a column of s111ca se1 (solLent A) afforded 12 as a 
homogeneous, colorless syrup (1 Og, 39O/,), [;(I;” -1-l&04” (c 1 0, chloroform)_ 
RF 0 47, \p”z 3540 (OH) and 1650 CPZ- ’ (C=C> p m r T 2 67 (5 H, aromatx), 3 70 
(3 H, vinyl, H-I ), 6 65-5 15 (2 H, 1 tn> I), 5 27-5 55 (3 H, H-2, benzyl-CH,), 5 70-6 45 
(3 H H-3-H-5) 7 27-7 90 (3 H, H-6 s, OH), S 50 and 8 65 (6 H, CMe,) 

Arnl Calc for C,,H,,O, C, 67 5 H, 7 6 Found C, 67 5, H, 7 6 
Compound 11 \ias Isolated as a homogeneous, colorless syrup (0 14 g, 5 4X), 

[;I]? -27-L.I” (c 1 2 chloroform) R, 0 35, p m r T 2 72 (5 H, aromatlc), 3 S94 55 
(2 H. vmyl,H-I), -I 62-j 25 (2 H, vmyl), j 31-j 58 (3 H, H-2, benzyI-CHz), j S j-6 4j 

(3 H, H-3-H-j), 7 22-7 41 (1 H, OH), 7 60-7 95 (2 H, H-~‘S), S 50 and S 67 (6 H, 
CMe,) 

Azal Calc for C,,HI,O, C, 67 5 H, 7 6 Found C, 66 S, H, 7 j 
3,5-D1-O-belt=~l-6,7,S-t~rtleo_~~-I,’-O-lsop~op~~l~~ene-P-L-a~tro-oct-7-e~zofrlr atlose 

(21) - Compound 12 (565 mg) m dry dlmethyl sulfoxrde (5 ml) was treated overmz&t 
~tlth so&urn hydride (200 me) and benzyl chloride (0 4 ml) to give a smgle product 
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having RJ 0 77 (solvent A) The reactron product was Isolated m the usual way (see 

Preparation of7) and purrfied by column chromatography on srhca gel (solvent B) to 

give 21 as a homogeneous, yellow syrup (1 0 g, 90%), b] i6 +2S 9 i0 4” (C 2 2, 

chloroform), no I r absorption attrrbutable to OH, p m r r 2 75 (IO H, aromatrc), 

3 70-4 50 (2 H, vmyl, H-l), 4 70-5 23 (2 H, vmyl), 5 35-6 53 (8 H, H-2-H-5,2 benzyl- 
CIfz), 7 37-7 70 (2 H, H-~‘S), S 55 and S 70 (6 H, CMe,) 

Ana/ Calc for C25H3005 C, 73 1, H, 7 4 Found C, 73 2, H, 7 4 
35Lh-O-berr=_t I-6-deo.u)-1,2-O-rsoprop~ hdene-/l-L-altro-heptojkanose (22) - A 

1% solution of osrmum tetraoxrde m tert-butanol(3 ml) was added to a stlrred solution 
of 21 (750 mg) in dlethyl ether+ater [40 ml, 1 1 (v/v)] followed by the addltlon of 

so&urn metaperlodate (3 3 g) m small par trons T 1 c (solvent C) mdrcated that all of 
21 had reacted The orgamc phase was decanted, and the aqueous phase was extracted 

wrth drcthyl ether (20 ml) The combined diethyl ether solutlon was diluted wth 
methanol (20 ml) Ltnd sodmm borohydrlde (200 mg) was added After 30 mm, the 

reactlon ml\ture nas neutrahzed \\lth glacial acetlc acid (PH 7), filtered, and the 
filtrate evaporated to a rwdue M hlch \\as concentrated several times after addltlon of 

methanol to gwe a blach syrup Column chromatography on slhca gel (solvent C) 

afforded 22 as a homogeneous syrup (580 nq, 76 3%), [x]i6 14-&O 3” (c 1 9, chloro- 
form), [Y]::, + 1450 2- p m r ~275(10H aromat~c),413(d,1H,J,z4Hz,H-l), 

5 30-5 60 (5 H, H-2 2 benzjl-CH,), 5 72-6 -F5 (5 H, H-3-H-5, H-7 s), 7 65 (bs, 1 H 
OH, exhanged), 7 SO-S 30 (2 H, H-~‘S), S 50 and S 69 (6 H, CMe,) 

Atral Calc for C,,H,cO, C, 69 5 I-I, 7 3 Found C, 69 5, H, 7 1 

3,5-Dr-O-bmzl I-T-&o\ I -wnbo-lw_xlrol (23) - The heptose derrv‘ltl\e 22 
(SO0 mg) \\as treated \\ lth 90% tllfluoroacetlc acid (10 ml) for 20 mm at room 

temperature, and the solutlon was then concentrated to dryness The restdue was 
dissolved m methanol-water [30 ml, 1 1 (\,‘-+)I, and the resultmg soiutlon \\as neu- 

trJlzed (pH 7) u rth sodlum hydrogencxbonate T 1 c (solvent D) re\ealed the 

presence of t\\o components halmg R, values of 0 73 and 0 36, respectrvely, com- 

pound 22 had the same value as the former The neutrahzed mwure was treated nrth 

sodmm met,tuerrodate (600 mg) for 2 h, and then 1,2-ethanedlol (3 drops) \~as added 

Sodium borohydnde (200 mg) \ias added to the filtered, reaction mwure, after 30 mm 
the product \\as Isolated IIZ the usual \\ay to gne a syrup, v.lnch was shown by t 1 c 

(solvent D) to contam t\\o components, one of iihrch had the same mobrhty as 22 
The syrup, 1~1~1ch drd not reduce Fehlmg s solution, nas fracttonated on a column of 
srhca gel (solvent E) to gr\e 23 as a homogeneous, yello\\ syrup (320 mg, 50c’o), 

[x]F -20 21-O 9’ (c I 1, chloroform), RF0 -IO (solvent E), p m r - T 2 6s (10 H, 

aromatic), 5 27-5 70 (4 H, 2 benzyl-CH,), 5 SO-6 75 (10 H, H-l s-H-4, H-6’s 
3 OH 3 ewhansed), and S 00-S 50 (3 H, H-~‘S) 

Anal Calc for CloHl,Oj C, 69 3, H, 7 6 Found C, 69 3, H, 8 1 

2-Deo\_r-D-rrbo-ire\lroi (24) - 3,5-DI-O-benzyl-2-deouq-D-1 rbo-hewtol (23) 
(100 mg) In ethanol was hydrogenated [4 2 l&m”] oker 10% palladmm-on- 
charcoal for 24 11 The reactlon mlvture was filtered and the filtrate concentrated to a 
white solld Recqstalhzatlon from methanol-&ethyl ether afforded 24 (51 mg), 





THE OCTODIOSE IN AF’RAMYCIN 53 

H-S), 5 20-4 23 (9 H, benzyl-CH,, H-2-H-5, H-7, 2 OH, 2 exchanged), 7 75-S 10 
(2 H, H-~‘S), 8 47 and 8 67 (6 H, CMe,) 

A mixture of the crude product m 2,2-dlmethoxypropane (10 ml) contammg 
p-toiuenesulfomc acid (- 5 mg) was stn-red for 1 h at room temperature After 
neutrahzatlon with Ion-exchange resin (OH-), the reactlon mucture was filtered, and 

the fihrate was concentrated to a syrup Column chromatography on slhca gel 

(solvent C) afforded 17 as a colorless syrup (53 mg, 16%), [E];” -27 Sf 1 2” (c 0 5, 
chloroform), RF 0 45 (solvent C), p m r T 2 65 (5 H, aroma&), 4 00-4 27 (2 d, 
2 H, J, -J, 8 2- 4 Hz, H-l, H-S), 5 15-6 10 (7 H, benzyl-CHz , H-2-H-5, H-7), 
7 47-S 35 (2 H: H-~‘S), S 45, S 47, and 8 65 (12 H, 2 CMe,) 

Anal Calc for CZIH-,s07 C, 64 3, H, 7 2 Found C, 63 8, H, 7 1 
3-O-Bc1rq I-~-&ouJ~-I,-? 7,8-~t-O-rsoprop~~t~/ene-Dg~ycero-L-altro-octo~~f~lr~~rose 

(20) - Compound 15 (970 mg) m dry benzene (50 ml) was Irra&ated, and the reactlon 
product 11~s Isolated by the procedure described for 16 Compound 19 was obtamed 
as a colorless syrup (3S0 n&), whch reduced Fehlmg’s solution, R, 0 30 (solvent O), 
p m r T 2 65 (5 H, aromatlc), 4 IS (d, 1 H, J, ,? 4 Hz, H-l), 4 60-4 95 (1 H, H-S), 

5 20-6 20 (S H, benzyl-C&I,, H-2-H-5, H-7, OH), 6 35-6 83 (1 H, OH) 7 25-8 15 

(2 H, H-~‘S), S 45 and S 69 (6 H, CMe,) 
Crude 19 was treated with 2,Zdlmethoxypropane as Just described (see 

preparation of 17) to give, after column chromatography, 20 as a syrup, which 
crystallrzed after some time Recrystalhzatlon from petroleum ether gave whte 
needles (250 mg, 25%) m p 95-98”. b]g” -I- 55 3 + 1 o (c 0 9S, chloroform), R, 0 88 

(solvent A) p m r T 2 62 (5 H, arom&lc). 4 05 nnd 4 12 (3 d, 2 H, J, 2 = J, B 4 Hz, 

H-l H-S), 5 07-5 47 (4 H, benzyl-Cfl,, H-2, H-7), 5 50-5 57 (3 H, H-3-H-5), 
7 35-S 05 (3 H, H-6’s), S 45, S 51, and 8 69 (12 H, 2 CMe,) 

dnal Calc for C1, H1s07 C, 64 3, H, 7 2 Found C, 64 1, H, 7 4 
\ietlmrrol~ SIJ of 3-O -.!XWZJ l-6 -lleo\r - I,_3 7,8-cfr - 0 - uoprop_hiene- L-gl> cero - 

L-altro-octonlfioa~zore (17) - A solutlon of 17 (230 mg) m dry methanol (30 ml) \\as 

bolled under reflul m a nitrogen atmosphere In the presence of Dowel 50 (H’) 
:on-ewhange resm After 16 h, t I c ~solvent E) revealed complete reactlon of 17 to 

gwe a mqor product (RF 0 46) and a trace of a mmor product (RP 0 62) The reactxon 

ml\ture was filtered and the filtrate was concentrated to a yellow syrup, whch WIS 
fractionated on a column of slhca gel to give the major component 18 as a colorless 

syrup (130 mg, 67 6”/0), [XI;” - 75 7 & 1 4” (c 0 69, chloroform) p m r 7 2 65 (5 H, 

nromatlc), 5 OS-7 00 (15 H, H-l-H-5, H-7, H-S, benzyl-CH,, 2 OMe), 7 00-7 73 

(2 H, 2 OH, exchanged), and 7 75-S 35 (2 H H-~‘S), c m r S 110 0, 109 6, 102 9, 

and 102 6 (C-l’s, C-S’s), 55 5, 55 0, and 54 G (OMe’s), and 35 5 and 34 4 (C-6 s) 
-1~~1 Calc fol C, ,HZS07 C, 60 0, H, 7 1 Found C, 60 3, H, 7 3 
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