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ABSTRACT 

Acetonatlon of xyhtol ylelded d nurture of 1,2 -I,5&-0-lsopropyhdenexylltol 
(3) and 2 3 1,5-~-0-1sopropyl~dcnevylItoI (4) Oxldatlon of 3 wth dimethyl sulfoxlde- 
phosphorus pentaollde gave ketone 5, which nas hydrolyzed to produce etytlzto-3- 

pentulose (1) The trlbenzoate 9, prepared from 1,3-0-benzyhdene-1 -arablmtol (S), 

\\as hydrolyzed m acid to yield a nurture of I,-&,5tn-0-benzoyl-L-arabnutol (10) and 

2,4,5-tn-O-benzoyl-L-arabm~tol (ll) Partial benzoylntlon of 11, followed by owdatlon 
wth dlmethyl sulfo\lde-phosphorus pentaoxlde afforded 1,2,4,5-tetra-0-benzoyl-r_- 
three-3-pentulose (14) ~-r/1teo-3-Pentulose (2) nas synthesized from 2 4,5-two- 
acetyl-1,3-0-benzyhdene-L-aratlmtol (lS) After acid hydrolysis of 18, the hydrolyzate 

19 was partially acetylated to give 20 O\ldatlon of the resultms tetraacetate 20 \\lth 
&methyl sulfouIde-phosphorus pentaoklde, followed by hydrolysis ylelded 2 From 
both 1 and 2, I-deoxy-(‘.A-dnutrophenyl)osazones were obtained that were punfied 

and characterized as the acetates 7 and 23 

lhTRODUCTIO\ 

It has been reported that owdation of pentltols \\lth mercuric acetate glres a 

ml.\ture from Mluch 3-pentuloses have been Isolated’ ’ Formatlon of LI I tluo-3- 

pentulose (1) and o-r/z/ eo-3-pentulose upon treatment of D-arabmose and u-xylose m 
bollmg pyndme has also been reported 3 The synthesis of 1 by oxldatlon of 1,5-dl-O- 

benzoyl-2 -I-0-methylene~yhtol and subsequent hyd.rolysls, wthout lsolatlon of the 
final product, has been descnbeds We have apphed stereospeclfic acetonatlon of 
heptltols for the synthehls of DL- and u-glwo-3-heptulose5, D-wan/lo-3-heptulose”, 
and D-[(lo-3-heptulose6 

We have now synthesized 3-pentuloses LIQ analogous OMddtlOn of pentltol 
dusopropyhdene acetals, and obtamed 1 L-zIzt eo-3-Pentulose (2) was also synthesized 
from 1,3-0-benzqhdene-r_-arablnltol 

*Part XI of the Serves Corlosc and Related Compounds For Pat X, see rsf 6 
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RESULTS AND DISCUSSION 

-4cetonaDon of xyhtol gave two dlacetals that were Isolated by column chro- 
matography A deutenum-exchangeable, broad doublet m the ‘H-n m r_ spectrum of 
the mmor product shoi\ed the presence of a secondary hydrolyl group and the 
structure 1,2 4,5-dl-U-lsopropyhdene\yhtol (3) was asslgned The maJor product 
contained a pnmary hydrolyl group, as Judged by a deutenum-exchangeable tnplet m 
the ‘H-n m r spectrum, and It was assigned the structure 2,3 4,5-&-O-lsopropyhdene- 
xyhtol (4), a compound obtamed as the sole product from lsopropyhdenatron of 
\yllto17-g Owdation of 3 \\lth &methyl sulfoxlde-phosphorus pentaoxlde gave a 
syrupy ketone The * H-n m r spectrum of the hetone 1% as m accord N Ith the sym- 
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metrica! structure, I,2 4,5-&-0-lsopropyhdene-e,Ithro-3-pentulose (5) T!us ketone 

was hydrolyzed m mmeral acid, and the sole product was isolated by preparative 
paper-chromatography, gown g the syrupy sugar 1, w!uch showed, by g 1 c of its 
trunethylsllyl denvatlve, a smgle peak the latter etiblted an Ion peak at llz/e 43s 

(M+) and Its mass-spectral pattern was ldentlcal wth that of err duo-3-pentulose2, 
by g 1 c -mass spectrometry The results of reduction wth sodmm borohydnd? also 
accorded wth the strwture 1 attributed Treatment of 1 \\lth (2 4dmltrophenyl)- 
hydrazme m warm, 2x1 hydrocnlorlc acid ylelded an orange-colored I-deoxy-(2,4- 

dnutrophenyl)osazone (6) m a vray analogous to that of coriose”, DL-&CO-~- 
heptulose’, and other 3-ketoses’ ’ The &acetate 7 v as produced froin 6 Owdatlon of 
4, fol!o\i ed by !I> drolysls, yrclded DL-xy!OSe 

The synthcsls of L-tllreo-3-pentulose was mlt~allg attempted by a slmrlar route, 
startm,o from L-arabmltol However, as the two dllsopropyhdene acetals from L- 

arabu-utol \~eere not Isolatable by t 1 c , a second attempt at synthesis was performed as 

follon s The perbenzoate(9) from 1,3-O-benzyhdene-L-arablnlto! ’ ’ (8) x\as hydrolyzed 
m acid to yield a mMure of a crystallme product (i0) m lo\\eer yield and higher 
moblhty m t 1 c and a syrupy product (11) of Ingher yield and lower moblhty m t 1 c , 

\\!uch were Isolated by preparative t 1 c The ‘H-n rn r spectra of these t\\o products 
sho.ved the presence of three benzo)! groups The ’ H-n m r spectrum of 11 also 
sho\\ed do\\nfieId shifts of H-2 H-4 and H-5 The assignments of these protons, 
which were confirmed by decouphn g, together lath other protons, indicated 11 to be 

2 4,5-tn-U-benzoyl-L-arabmlto 1 The ‘H-n r-n r data for 10, hke\jlse confirmed by 
decoupling showed doI\ nfield slufts of H-l, H-4, and H-5, mdlcatmg 10 to be 
!,4 5-tn-O-benzob I-L-arabmitol The ratlo of 10 to 11 observed m t 1 c mcl eased 
upon hydrol)s~s either for a prolonged time or at an elevated telnperature The 
trlbenzoate 11 \\cls usually accomncrnled by 10, eben .Lfter repeated pullficatlon by 
preparative t 1 c , presumably the rearrangement occurred during purification 

Partial benzojlatlon of 11 11 lth one molar equivalent of benzobl chloride ylelded a 

mr\ture of crystalhne 1,3,4 5-tetr,l-O-benzoyl-L-arabmltol (12) and syrupy !,2,4,5- 

tetra-O-oenzoy!-L-arabinito! (13) These assignments \\eerc based on ‘H-n m r 
spectra and decouplmg e\penments Upon rsolatlon, syrupy 13 was always accom- 

pamed by 12, whose ratio to 13 Increased upon keeping the nu’\ture The unpure, 
syrupy tetrabenzoate 13 u as o\ldlzed v ith dlmethyl sulfo\lde-phosphorus pentaoxlde 
to give the crystalline hetone I4 The ‘H-n m r spectrum of 14 showed downfield 

shifts of t\\o protons, assignable to H-2 and H-4, and the mass spectrum e\lublted a 

fragment-Ion (~~zle 269) formed by cleavage of a C-C bond at C-2-C-3 or C-3-C-4 
The structure of 14 \\as therefore assigned as 1 2 4,s tetra-0-benzoyl-L-t/lieu-3- 

pentulose 
As the production of L-firleo-3-pentulose directly by hydrolysrs of 14 was 

expected to be accompamed by a Lobry de Bruyn-Alberda \an Ekenstem trans- 

formation, protection of the carbony! group by thloacetal formation \\as performed 
wth ethane&t!uol and boron trilluorlde etherate to gr\e 15 Thloacetal IS, although 
only partially punfied, .lras methanolyzed to gwe the crystallme, debenzoylated 
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thloacetal 16 However, attempts to cleave the tluoacetal group m 16 and also m the 

tetraacetate 17, either by treatment with mercunc chlonde-cadmmm carbonate, or 
by acid hydrolysis, were unsuccessful 

The synthesis of r_-tlzreo-3-pentulose was then attempted ma crystallme 2,4,5- 
tr~-O-acetyl-l,3-O-benzyl~dene-r_-tIrreo-arablIutol (18), wbch was prepared from 8 
Acid hydrolysis of 1s ylelded a syrupy hydrolyzate (19) that showed m the ‘H-n m r 
spectrum (m &methyl sulfoxlde-&) a deutermm-exchangeable signal correspondmg 

to two hydrovyl protons, and also (in chloroform-d) three acetyl signals and a proton 
(S 5 00) at C-2 bearmg an acetoxyl goup A broad slmal at 5 3 S3 which sharpened 
to form a doubled doublet upon addmon of deutermm oxide, was asslgned to the 
proton at C-3 carrymg a free hydroxyl group These data, together with asugnments 
of other protons m the ‘H-n m r spectrum, m&cate that 2,4 5-trl-O-acetyl-L- 

arablmtol had been formed upon hydrolysis of 18 wlthout rearrangement of acetyl 
groups Partial acetylatlon of 19 with one molar equivalent of acetyl chloride m 

pyrldme ylelded syrupy 1,2,4,5-tetra-0-acetyl-r-arabuutol (20) Oxldatlon of 20 with 
&methyl sulfomde-phosphorus pentaoxlde gave a syrupy hetone, 1,2,4,5-tetra-O- 
acetyl-r_-thjeo-3-pentulose (21), the ‘H-n m r spectrum of wluch eulublted a smular 
overall pattern to that of 14, dnd the M i (?)z/e 3 1 S) Ion-peak m the mass spectrum 
The ketone 22 was hydrolyzed with 1 5% sulfuric acid m methanol to yield syrupy 2 
The 0-tnmethylsllyl denvatlve of this sugar showed a smg!e peak m g 1 c _ and the 
mass spectrum obtained by 8 1 c -mass spectrometry was ldentlcal to that of 1 except 
for the mtensltles of the fraz_ment Ions Sugar 2 was also reduced with sodium boro- 
hydride to ,olve arabmltol Treatment of 2 with a solution of (2,4-dlmtrophenyl)- 
hydrazme m 2~ hydrochlonc acid ylelded the optlcally active 1-deo~y-(2,4-duutro- 
phenyl)osazone (22), whose acetate 23 was ldentlcal ~~11th the optically mactlve 

acetate 7 of the I-deoxy-(2,4-dmltrophenyl)osazone from 1, by 1 r and ‘H-n m r 
spectra These results show that the sugar synthesized IS L-rhreo-3-pentulose 

E\PLRlhiCNTAL 

Gelzer Lz/ - ‘H-N 111 r spectra \\ere determmed at 90 MHz wlth d Hltachl R-22 

instrument and chermcal slufts (6) are given m p p m relatlke to tetramethylslldnc as 
Internal standard Mass spectra \\eere obtamed with a Shlmadzu-LKB-9000 gas 

chromatograph-mass spectrometer usm g 2 m x 3 mm (I d ) glass columns contammg 
1% or 1 5% OV-1. or 2% OV-17 on SO-100 mesh Chromosorb W (HMDS), or by 

usmg a direct-Inlet system (ion-source temperature 250’, separator temperature 220” 
electron energy 70 eV) Rclc IS the retention time relatrve to that of rr-D-glucose T 1 c 
and preparative t 1 c \\ere performed on s&a gel, Wako B-10, developm,o with 

sohent A (S 2 benzene-acetone) and detectIon was effected with cone sulfuric acid 
Column chromatography was performed on slhca gel, Wako C-200, developmg with 
chloroform, &chloromethane, or solLent B (benzene-acetone, ga&ent, up to 3%) 

Paper chromatography (p c ) and preparative p c \\ere carried out with solvent C 
(6 4 3 I-butanol-pyrldme-water), solvent D (4 1 2 1 I-butanol-ethanol-water), and 
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Anal Calc for C5H1,,05 H1O C, 35 71, H, 7 19 Found C, 35 45, H, 7 33 
Redrxtron of erythro-3-pentulose ZL Oh soclrrtm bor oJzydt me - Sodnun boro- 

hydrrde (1 mg) was added to a solutron of 1 (5 mg) m water (1 ml) under Ice-cooling 
The mr\.ture was refrigerated overnight, and then passed through a column of IR-120 
(Hf) resm, and evaporated Methanol (1 ml) was added to the resrdue, which was 

evaporated, and thrs procedure was repeated fike trmes The resultmg syrup was 
trrmethyistlylated for g 1 c , RGlc 0 34 (2 5% OV-17, 150”), RGIc 0 42 (\ybtoi) and 

0 46 (rrbrtol) (1% OV-I, 150’) 
I-Deo\j -erythro-3-pen&lose (-3 4-rililrtropiretl_~l)oJa=one dacetate (7) - A 

warm solutron of (2,4dmttrophenyl)hydrazme (50 mg) m a mrxture of 2u hydro- 

chlorrc acrd (10 ml) and ethanol (1 ml) was added to a soiutron of 1 (25 mg) m 211 
hl drochlorrc actd (2 ml) The resulting nurture was warmed for 1 h m a borlmg-water 
bath, and the crystals deposned \rrere filtered off (6,20 mg) Acettc anhydrrde (0 5 m’) 
N;LS added to a solutton of thus product in p; rrdme (0 5 ml), the soiutron was kept 

o\errught at room temperature, and tt nas then poured mto me-Lvater The mtlture 
u as extracted M rth drchloromethane, the extract 11 ashed successively wth 5% hydro- 
chlortc actd, saturated aqueous sodium hydrogencarbonate, and \\ater, and drred 
E\aporatron of the sohent krelded a crude syrup that \\as purrfied by column 
chromatography on sthca gel (solvent B) to gt\ e a product that cry stalhzed from 

ethanol (0 5 ml), and was recrystalhzed twce from ethanol to gne orange needles 
(7, 13 5 mg) x-n D 143-1-153 (dec) ~:!j:‘~ 3200-3600 (NH), 1745 cm- ’ (C=O), 

yi:‘- 390 (log E 4 43), -I37 nm (-I 43)) 1 H-n m r (chloroform-c/) 6 1 9-k (s, 4c), 2 25 
1, AC) 2 43 (s, hle-C=\-), 5 53 (dd, J5 5 S Hz, JA 5 5 Hz, H-5), 15s (dd, JJ 5 -1 Hz, 

H-5’), 6 90 (dd, H-l), and 7 96-9 22 (6 aromattc protons of 3,4-drmtrophenyl), 
i 1 46 (s, H-bonded lk H) and 12 77 (s H-bonded NH) 

Anal Calc for C,,H,,r\l,G,, C, 43 75, H 3 50, N, 19 44 Found C, 43 50, 

H, 3 5S, N, 19 51 
2 +f 5- Trr-O-beil=c-, t I-i 3-f>-6r1~-_~ Ilr(ene-r-m abmltol (9) - Thus compound WLS 

prepared from 1,3-0-bcnzj hdene-r-arabmrtol ’ ’ m essentlallq the same l\ay as for the 
synthesis of I ,3-O-oenzyhdene-3 4,5-trr-O-benzoy kxn’abinrtol’ 3 m p 13S-139”, 

[,/]A5 + 139’ (c 0 -II chlorofoi m), 1 z:y' 1720 cm- ‘ (C=O), ’ H-n m r (chloroform-d) 

3 422 (dd J, , 12 Hz J, 2 2 Hz H-l), 4 51 (dd, J, z 2 Hz, H-l’), 460 (dd, J3 -L 

9 Hz, J, x 2 Hz H-3), 4 71 (dd, J, 5 12 Hz, J1 5 5 Hz H-S), 4 91 (dd, JA 5 4 Hz 
H-5’), 5 20 (m, H-2), 5 74 (s, C6H,CY0,) 5 S3 (m H-4) and 7 27-S 15 (m, 20 H, 
3 Bz and C,H,) nz/e 532 (>I-) 

AwI Calc for C, 3H,,0s C, 71 73, H, 5 I 1 Found C, 7 1 61, H, 5 00 
Actci II\ cli ~41 SJ qf 2,3,5-t! r-0-beurcaj 1-1,3-0-beq Irclrtre-L-:.r:Ib[t11tOf - Sulfurm 

acrd (I?&) m metiunoi (20 ml) was added to a sol&on of 9 (3 0 g) In chloroform 
(15 ml) and the mrxture was hepr oxemrght, and then extracted \\rth chloroform 
The extract v’as washed 1’ rtn saturated aqueous sodnun hydrogencarbonate and water, 
and dried Ev‘tporatton of the solvent yrelded a syrup (2 3 g) Prepdratlve t 1 c of 
this syrup (150 mg) gale crystallme 10, vh~lz was recrystalhzed frorll ethanol to gwe 

colorless needles, m p 10-l-105” (20 mg), and syrupy 11 (90 111~) contammg a small 
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amount of 10 Data for 10 [x] h5 + 20 8” (c, 0 48, chloroform), 1 :“,?I 3450, 1720 cm- I, 
‘H-n m r (chloroform- n ) 6 3 OS-3 22 (broad band, 2 H, D exe hangeable), 4 00 

(m, H-2 and H-3), 4 51 (d, J, Z = J, 1 = 7 Hz, I-l-! and H-l ‘), 4 86 (d, J4 5 4 Hz, 
H-5 and H-5’), 5 52 (m, H-4), and 7 28-8 12 (m, 15 H, 3 Bz) Irradlatlon of the 

multlplet at 6 5 52 converted the doublet at 6 4 86 mto a smglet, and lrradlatlon of 
the multlplet at 6 4 00 converted the doublet at 6 4 51 mto a smglet 

AA Calc for C2,H2,0, C, 67 23, H, 5 21 Found C, 66 85 Y, 5 26 
Data for 11 ‘H-n In r (chloroform-d) d 4 05 (d, J, 7 = J, ,? = 5 Hz, H-l and 

H-l ‘), 4 38 (dd, J3 5 9 Hz, Jz 3 3 Hz, H-3), 4 8 1 (d, J3 5 = J4 5 = 4 Hz, H-5 and 

H-5’), 5 32 (dt, H-2), and 5 51 (m H-4) Irradlatlon at 3 5 32 converted the doublet at 
S 4 05 mto a smglet, and the doubled doublet at (5 4 38 mto a doublet (J 9 Hz) 

Irradlatlon at 6 4 38 comerted the doubled triplet at S 5 32 mto a tnplet, and 
Increased the height of the multlplet at 6 5 51 Trradlntlon at S 5 51 comerted the 
doublet at 3 4 81 mto a smglet 

Par tral betcoj Iatrorr of ,7 4,5-t! r-0-henzoj I-L-~ nbmltol(l1) - Benzoyl chloride 

(0 5 g) \\as added to a stu red, Ice-cooled solution of 11 (2 34 g) contammg a small 
amount of 10 m pyrldme (20 ml) and the mluture wds kept overnight The mllture 
\\as then poured mto Ice-water and extracted v,lth chloroform The chlol ofot m 
solutloq was ilashed successl\cly 111th 3 -O/o II? drochlorlc acid wate: , saturated aqueous 

sodnun h>drogencarbonate, and eater, and then dried Evaporation of the solvent 

yIelded a syrup (2 3 g) that sho\ied In t 1 c d smdllel spot of higher moblllty (12) and 

a larger spot of lo\\er mobility (13) After column chromatography (chloroform) 
compound 12 could be recrystalhzed from ethanol as colorless needles m p 177-I 79’ 
( 150 mg), and d s> rup (13, 71 1 mg) was also Isolated 

Data for 12 b]k’ + 30 3O (c 0 33 chIoroform), \kUy’ 3450, 1720-I 700 cm- ’ , 
’ H-n m r (chloroForm-cl) S 3 10 (1 H D ewhangea’ile), 4 22-4 49 (rn, H-l, I-i- I ’ 

and H-3), -! 57 (dd, J5 5 13 Hz, J4 5 6 Hz H-S), 4 99 (dd J4 5 3 Hr, H-5’); 5 S3 
(m H-3 and H--l), and 7 35-S 10 Cm, 4 Bz) Irradlatlon at S 5 S3 convelted the t\\o 

doubled doublets at 5 4 57 and -! 99 into doublets (J 13 Hz) tlzie 351 (lLi - 17) 
A& Calc for CJ3HZ809 C 69 71, H 4 96 Found C, 69 39, H, 5 25 
Data for 13 I,r,‘e 55 1 (M - IT), ’ H-n m r (chloroform-d) 3 3 68 (urond D 

ewhangedble slgnal, 1 H), 4 35 (br t converted mto a doubled doublet Jj : S HL, 

J 23 2 Hz, upon addltlon of D,O, H-3), 4 50-5 00 (m, H-I, H-l ’ H-5 and H-5’), 

5 55 (dt, J4 5 4 Hz, H-A), 5 77 (dq, J, z 7 Hz, J1 z 6 HZ H-21, and 7 32-S 07 (111 
4 Bz) Irra&atlon of the doubled quartet at 6 5 77 conbertcd the broad trlplct <it 

_ _- 
6 4 35 mto a tnplet, and lrradlatlon of the doubled triplet a: b 3 13 con\erted the 

broad trlplet into a broad doublet (J 7 Hz) 
O.&atron of 13 rutlz dnnetlzyl s~rlfo~rrle-phospl~o~ KY pentno x~ric~ - Phosphorus 

pentaoxldc (0 40 g) was slowly added to an Ice-cooled solution of 13 (0 70 2) m 
&methyl sulfovlde (15 ml) wth stlrrm, 0 The mLvture was then scarred for 1 h ,it 60‘ 

and after confknmg the disappearance of 13 by t 1 c , It n as poured liito Ice-\\ ‘Ltw 
The crystals deposlted were filtered off, and recrystalhzed from ethanol to gibe 14 

(562 mg) The mother hquor was extracted wth chloroform, and the chlorofol m 
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solution was washed with saturated, aqueous sodium hydrogencarbonate and water, 
and dried Evaporation of the solvent yIelded a syrup that was crystalhzed and thx 
recrystalhzed from ethanol, (74 rns) total yield of 14, 636 mg, m p 142-143", 

[x]F t40 5" (c 0 37, chloroform). ~2:’ 1725, 1710, 1600, and 15SO cm- I, ‘H-n m r 
(chloroform-d) 4 93 (dd, J,,, = Js j = 12 5 Hz, J, 1 = JA 5 = 6 Hz, H-l and H-5), 

5 IS(dd, J, 2= f,,s = 4 Hz, H-l’ and H-5’)_ 6 07 (dd, H-2 and H-4) and 7 25-S 09 

(m 4 Bz)_ )71/e 444 (M-BzOH) 
Anal Calc for C33HZG09 C 69 96, H, 4 63 Found C, 69 64, H, 4 5S 
Ethatre dttlrtoacetal15 from 14 - Boron trlfluorlde &ethyl etherate (13 ml) \\as 

added to a solution of 14 (3 9 s) m 1,2-ethanehthlol (13 ml) The nurture was kept 

overnght. poured into Ice+ater, and extracted wth chloroform The chloroform 
solution was u ashed u lth saturated aqueous sodmm hydrosencarbonate and eater 
and dried Ecaporatlon of the solvent to yield a syrup was follo\\ed by further 
evacuation at 115” tn z actto to give a syrup (l-5 3 2 g) that showed a s~n@e spot on 
t 1 c , although some contanunatlon was found by the I H-n m r spectrum ‘H-n m r 

(chloroform-ci) 6 3 44 (s -S-CH,CH1-S-) 4 S9 (dd J, 1 = J5 5 = 12 Hz J, 

J1 5 =9 Hz H-l and H-5), 5 14 (dd, J, 1 = J4 5 = 3 Hz H-l’ and H-5’) 6 12 

(dd H-2 and H-G), and 7 X-S 13 (m, 4 Bz) 
ilfer/tarrol~sts of 15 - To a solution of 15 (3 0 s”) m chloroform (I ml), \\as 

added 0 25x1 sodium methowde m methanol (40 ml) %ltnd the nurture L\‘LS hept for 
6 h at 10” After disappearance of 15 uas confirmed III t 1 c the mlxhlre \xas poured 

Into Ice-\! ater (50 ml), and extracted L\ ith chloroform (20 ml) three times The aqueous 
layer was passed through a column of IR-I20 (H’) resm and the eluate D;IS ebapo- 
rated to g_~\e a syrup that \\ds crystalltzed and recrystalhzed from methanol to F leld 
colorless needles of 16 (500 mg) m p 155-156” [xl;’ - 6s 1 0 (L 0 32, 11 ater) R, 0 63 
(solvent C) ~,:i”,:“’ 3350-3200 cm- I (OH)_ p 1 c of the trm~ethylsllyl dew atI\ e 
R Glc 2 97 (3% Ok-17 200’) g 1 c -m s of the tnmeth~lsll~l derlvatwe 1~ e 5 1-I (hl-) 

499 (M- 15) -+I 1 (bl-CH,OSlhiIej) and 309 (~~l-CHOS~Ve,-CH,0S~R/le3) 

-inal Calc for CiH,.OISL C 37 15 H, 6 24 Found C 37 05 H, 601 
Tertnacetate I7 from 16 - X mlkture of 16 (4S0 mg), pqrrdme (5 ml), and 

acetlc anhydride (5 mI) was kept overmghr, poured Into Ice-\\ater, and extracted v, Ith 

chloroform The chloroform solution \\as uashed \\ lth 5% hydrochlorrc acid 
saturated aqueous sodnun hydrogencarbonate, and water, and dried E~aporatlon of 

the solvent > lelded a syrup (17 7S0 mg), b]i6 + 7 3” (L i 32 chloroform), I*:!::‘~ 
1740 cm- I ‘H-n m r (chloroform-d) b 2 00 (s, 2 AC), 2 0-i (s, 2 AC), 3 30 (s, 
-SCH,CH,S-) 4 3 I (dd J, , = .I5 j = 12 HZ, J, 7 = .f4 5 = S Hz, H-l and H-j), 
476 (dd J, 2 = J4 j = 2 5 HZ H-l ’ and H-5’), and 5 51 (dd, H-2 and H-4), Ilrfe 394 

tbj-) 
&ml Calc for C,,H,,0,S2 C, 45 67, H, 5 63 Found C, 45 35, H, 5 71 

2,4,5-TI I-0-aten I-I 3-O-berm Itdette-L-at-abtrtttal (18) - Acetylatlon of S 
(7 6 S) was effected wth acetlc anhydrlde and pyndme, and the product was recrystal- 
hzed from ethanol-petroleum ether to give crystallme 18 (7 5 g), m p 121-123” 
b]F + S5 7” (c 0 35, chloroform), ~2:’ 1730 cm- l (C=O), ‘H n m r (&Ioroforn~- 
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cl) 6 2 00 (s, AC), 2 03 (s, AC), 2 09 (s, AC), 4 08 (dd, J, 1 13 Hz, J1 1 2 Hz, H-l), 

42l(dd> J,-5 12~~ J,,3Hz,H_5),431(dd JI ,2Hz,H-1’),443(dd,J,, 3Hz, 
H-5’), 4 57 (br s, H-21, 5 20-5 35 (m, H-d), 5 62 (s, CgH5CH02), and 7 25-7 55 
(m, C,H,), m/e 366 (M ‘) 

Alzaf Calc for C18H,,0, C, 59 12 H, 6 05 Found C, 59 12, H, 6 11 
Ad /IW~ o/j SIS of 18 - Concentrated h> drochlonc acid (1 ml) was added to a 

solution of I8 (2 0 g) III acetlc acid (60 ml) The solutron was stlrred for 6 h at room 

temperature and then poured mto Ice-water The rruxture was extincted wth chloro- 
form, and the chloroform solution was successwely Lkaashed nlth water, saturated 
aqueous sodrum hydrogencarbonate and u ater, and dried Evaporation gave a syrup 

that was passed through a column of slhca gel (solvent B) to yield the syrupy tn- 
acetate 19 (780 m,o) \Lf$‘3 3500 (OH), 1740 cm- ’ (C=O), ‘H-n m r (chloroform-d) 

b 2 06 (s, AC), 2 OS (s AC), 3 09 (s, AC) 3 83 (br s converted Into a doubled doublet, 
JJ 5 10 Hz, J, 3 2 Hz, upon addltlon of DzO, H-3), 4 03-4 36 (w, H-l and H-l ‘), 
4 33 (dd, J5 j 10 HZ J& 5 6 Hz, H-5), 4 44 (dd, J4 5 5 Hz, H-5 ) 5 00 (m H-2) and 

5 3s (m H-4) 

Airal Calc for C,,H,,O, C 474s H, G 52 Found C 4SO3 H, 629 
I 2 4,5-Tett a-0-accf 1 k-al ahrfol (20) - Acetyl chloride (0 10 ml) was added 

to an Ice-cooled solution of 19 (0 -!O g_) m pyrldme (10 ml), and after keepmg obermght 
at room temperature the nurture \\as poured mto Ice-\\ater The nuxture was then 
extracted ~~11th chloroform and the extract was llaashed \\lth saturated aqueous 

sodium h\ drogencn1 bonate xtd water, and dried Evaporatton of the solvent yielded 
LL syrup (350 mg) that \\ cts passed through ci column of slhca gel to give 20 as a pm Ified 
syrup (300 m#) [l/J2 - I3 9’ (L 2 76, chloroform), \zJz13 3450, I750 cm- I, ’ H n m r 
(chloroform-t/) ii 2 03-2 07 (1 AC), 3 OS-3 26 (broad slgrnal D exchangeable), 3 S1 
(broad sl~n,rl con\erted mto dd J, A 9 Hz J2 j 2 Hz upon addltlon of D,O, H-3), 

do?--1 54 (m H-l H-l , H-5 and H-5’) -I 9s (m, H-4) and 5 23 (dq, J, z S Hz, 

J , 1 6 IHz H-3) /lz/e 303 (i\l - 17) 

-1~11 Calc for CIjHzOO,, C 17 55, H S 60 Found C, 47 47, H, S 59 
I -7 2 j-?-err a-0-acctl I-~-threo-3-~e/liuk,sL (21) - Phosphorus pentaowde 

(100 m@ \\as slo\tl> added ~1 ItI1 stlrlm, c’ to an Ice-cooled solution of 20 (170 mg) m 

dImethy sulfo\lde t 10 ml) and the ml’\ture wds stn-red fat 3 h at 60-70” 4tter 
confirmm,o by t 1 c that consu*npt~on of 20 was complete, the nurture ~3s poured 

into ILe-w’ater and e\rrclcted \\lrh chloroform The chloroform solutlon bias ~~aashed 
u Ith saturated aqueous sodwn h> drogencarbonate and water, and dried Evapor.ltron 
of the soi~ent ylelded a syrup that was passed (chIoroform) through a column of 
slhca gel to glke syrupy 21, which sho\\ed a s&e spot on t 1 c , although some 
contammatlon was shotin m the ’ H-n m r spectrum (chlolofwm-ci) ii 2 07-2 1-I 

(4 kc), 4 25 (dd, J I I =Jij =13Hz, J,,,=J,,=7Hz,H-I andH-5),464(dd, 

J 12=.J15 = 4 Hz, H-l ’ and H-5’), and 5 56 (dd, H-2 and H-4), IIZ/C 3 1 S (R/I”), 

259 (M - 59) 
r-threo-3-PL’/z/LfkoSe (2) - A solution of 21 (S5 mg) m 1 joO sulfurx acid m 

methanol (j ml) \f as bept o\ermght at room temperature, &luted N Ith water (10 ml), 
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and neutralized with aqueous barium hydroxrde The precrprtate was centnfuged off, 
and the supematant hquor was concentrated to a syrup that was punfied by pre- 
parative p c (solvent C) to afford syrupy 2 (IS mg), [OiJk’ f 81 5O (c 1 85, water), 
RF 0 38 (solvent C), 0 54 (solvent D), 0 32 (solvent E), g 1 c of the tnmethylsilyl 
derivative Aclc 0 25 (1% OV-1, 180’) , m s of the trlmethylsllyl derlvatwe In/e 438 
(MT) and 205 

Sodmm borohydnde (2 5 ms) was slo~\ly added to a solutron of 2 (5 mg) m 
water (1 ml), the solution was kept ovemrght at room temperature, and then passed 
through a column of IR-120 (Ht) resin (1 ml) The eluate was evaporated to a 
syrup Methanol was added to tlus syrup and drstrlled off uz Lacuo Ths procedure 
was repeated five tmles to qreld a syrup that was identified as arabnutol by p c 
(solvents C and D), and by g 1 c (1% OV-1. 160”) of the trimethylsilyl derivative 

I-Deor)-r-threo-3-per&llose (2,4-rllnltroplze)z~l)osazone dacetate (23) - A 
solutron of (2,4duutropheny 1)hydrazme (40 mg) m a nuxture of 3x1 hy drochlonc acrd 
(5 ml) and ethanol (1 ml) was added to a solutron of 2 (10 mg) m 3~ hydrochlonc 
acrd (5 ml) The solutton was warmed for 1 h m a bodmg-water bath whereupon it 
deposrted orange crystals (22) that filtered from the hot solutron The crystals were 
dissolved in pyndme (0 5 ml), acetic anhydnde (0 5 ml) was added, and after beepmg 
at room temperature overnight, the mixture L% as poured into ice-water, and extracted 
nith chloroform The chloroform solutron \tas washed successtvely with 5% hpdro- 
chlonc acrd, LL ater, saturated aqueous sodrum hy drogencarbonate, and nater 
After dry mg, the solvent was evaporated, and the resrdue \vas crystalhzed and 
recrystallized from ethanol to yield orange, fine needles, [XI? i- 5s S” (c 0 17, chloro- 
form) The I r and ‘H-n m r spectra were identrcal v\ith those of 7 
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