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AMractGyntheria of 2Akidcoxy+cdpbcoytpbo8pllioyl)u%f~~ 
(Xmdl furxnmethanol wax allccaM. Ibe raIctkm of meulyl 2,3didwxy~lsD&paltop - 

tolmaeruifollylbydnlx4lne) with methyl pbenytpboaphk mve methyl (4RiQ23,4hkoxy4c- 
r(wtboxy)pbenylpbosp~~~~-~~s~ony~~~l~ yraDo& (7). which on trcxtment 
with aodium borabydride aded methyl 53,CtridsolXY~~~~l~~~~~ 
topyranoside (9). Tratmcnt of compoud 9 with SDFdA folbwcd by bydrolyl and treatment with xc&c 
xllhydridc-pyridhe xtkdcd l_ 12 of compound 11. 

Several reports have been published for the syntheses of 
SultarderivativescontainisgaPatominplaceoftherise 
0 atom. AU of them are pentopyranose and hexopy- 
ranose derivatives,‘J but not furanose derivatives. C 
lIlio-MMWanose has been kuown to show novel bii 
chemical properties.’ This paper deals with a synthe-sis 
of 2S,4aideoxy4C*hen~~p~~~~-~~~- 
pentofuranose’ startiog from tfuranmethanol. 

Methyl 2J - dideoxy - (IS) - DL - pent - 2 - erm- 
pyranosid - 4 - ulose (1) was prepared accord@ to the 
method of Achmatowicz et al. Compound 1 was treated 
with p-toloenesulfonylhydrazide’ to afford a crystaUine 
23 - dideoxy - (1s) - DL - pent - 2 - enopyranosid - 4 - 
dose 4 - @ - to~ne~ulfonylhydrazo~) (2) in 57% 
yield. 

Hydrogenation of compound 1 usin P&C was per- 
formed at room temperam to a#ord methyl V - 
dideoxy - (1s) - DL - pentopyranosid - 4 - &se (3) io 
almost quantitative yield. Treatment of compound 3 
with p-to~nesulfonylhydrazide in methanol atforded 
hydrazone 4 in 81% yield. 

The reaction of hydrazone 2 with dimethyl pbosphite 
did not proceed, however, the rea&on of compound 4 
with dimethyl phospbite ill the presence of p-tolueaesul- 
fonic acid gave an adduct, which was idenG6ed as methyl 
(4RS) - 53.4 - trideoxy - 4 - c - (dimethoxyphosphinyI) - 
4-C-@- Nonylhydraxiw) - (1s) - DL - 

pentopyranoside (6). ‘Ibe reaction of compoti 4 with 
methyl phenylphosphonite in the presence of p- 
toh~nesuifonic acid at room temperature aflonled 
syrupy methyl (4RS) - 23.4 - trideoxy - 4 - c - 
((methoxy)pbenyiphosphinfl - 4 - C - (p - tohmc - 
sulfonylhydrazino) - (1s) - DL - pentopyranoside (7) in 
91% yield. 

Treatment of compounds 6 and 7 with excess amount 
of sodium borohydride in tetrahydrofuran gave syrupy 
materials of methyl 2$,4 - trideoxy - 4 - C - (dimethoxy- 
pbosphiny& and methyI 2,3,4 - trideoxy - 4 - C - 
[(metboxy)pbenylphosphinylj - (1s) - DL - gfycero - 
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pentopyranosides (8, 78% yield and 9, 66% yield, 
respectively). 

Reduc&n of compouad 9 with sodium dihydrobis(2 - 
methoxyethoxy)ahm&te (SDMA) at 0” gave syrupy 
methyl 23.4 - trideoxy - 4 - C - (phenylphosphinyl) - (1s) 
- DL - g&em - pentopyranoside (10.51% yield), whose 
NMR and IR spectra showed the existence of a P-H 
group io the molecule. 

Hydrolysis of compoond 10 and subsequent add&n 
of the P-H group to the formyl group afforded cor- 
responding 23,4 - trideoxy - 4 - C - (phenyipbosphinyl) - 
DL-glYCC1D-PCn~~8e(ll)haviqeaPatomasits 
ring heteroatom. Acctylation of the product by treatment 
of pyridine-acetic anhydride gave a synrp (almost quan- 
titative yield) which had two acetoxy groups but no P-H 
group.lhissug9eststhattheacetylatedprodoctia1J- 
di - 0 - acetyl - 23.4 - trideoxy - 4 - c - (phenyl- 
p&Pt$aYl) - N - SlYcero - PeatoruraMnre 02) @xperi- 

Tbe’hNhIRspectraofcompound6wastemperature 
dependent. The OMe signal on C, position showed a 
siugkt absorption at 331ppm at room temp., whereas, 
the signal &owed two singlets at 3.26 and 332ppm at 
-1F in CDCL The coalescence point was about 0”. 
lbese observations show that the ring inversion of the 
chairformeasilyoccursatroomtemp.andtheenergyof 
activation is about lSkcal/mol, whose value is larger 
than that of cycl0hex.a~ derivatives.’ On the other hand 
‘HNMRs@,raofcompound8showedtheexis&tceof 
isometricproductsinaratioof3:2at~mtanp.These . 
ob8cmam suggest that the invmion of pyranoside 
ringofcompound8simoldbemuchslowerthanthatof 
compound 6. 

-AL 

~.Compolmdl(b.p.,89X/2JmmHg~b.p.,76- 
El’/13 mm Hg)) Ku pfqmred from z-l? siticx lxya 
Glo (NM cbemiat, Id., Jxpan) wax used for tk. 

Illeonrraartr. Maa and b.w ware Imaareded ‘H NhfR 
cpscbr vcn mexamid by Hit&hi-Pedidhr R-20 (60 MHZ), 
ShChiR-24(6060).xDdJxO8llEIectronChltiC8~ 
m-FTMO bo rmij md ti~-~~-ioo (100 hai21 mm 
rpectrometen.IRapectrawercmexxamlbyliit&LP~ 
Qmer337infmfcd~~.Reactioaswsnmoai- 
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6: R-OMe 8: R-OMe 
7: R =Ph 0: R-Ph 

gave wliite crystala~(1.7~ 57% yield) on pweatkm by ttc, lug., 
12&lD Hmm m~cum bcllziml: N&at (CDCL) (6): 
2.39 (s* 3H, C-M& 3$(s, 3& OMe). 3s4.71 cm; 2R GM, 
4.91 (d, lH, I = 24 Hz. G-H), 538-6.6g (m, w, Cz-H, Crwf, 
7JJ(q,4H,J=8.4Hz.A~=~~Hz,6H3,8~(~1H,NH);~ 
Y= 1580 cm-’ (CPN). (Found: C, 53.11; H, 5.6+ N, 9.17. Cak. 
for C&&O,NzSz C, 52-e H. SM; N, 9.45). 

cWyt&r&ct&#ojcamponnlf1.cptrtytic~ofI 
(1.00) using 0.1~ of Pd (3%)-C in 3Oml MdlH uadsr 
atmosphaicH~~roamtcmp.affordcd3in~t~e 
yield, b.p., 67*/11 mm Hg; NMR (CDcb) (6): 1.6-2.8 (=. 4H, 
c&H, C&H), 3.47 (I, 3H. OMe), 4.07 (q, W. J = lS.OHz, Av - 
13.8Hz, C,-II), 421 (1. IH. J=4.2Hz, G-H); R DO C=C 

yiek?), m.p. 13s141~ (f&n ~&OH); Nbtk (CDCI.sI (6): 1.6-2.6 
(m, 4H, C&-H, G-H), 2.40 (a, 3H, C-W, 335 (r, 3H, OW. 4-09 
(q, W, J = 14.4 Hz, Av = 12.0 Hz, CrIQ. 4.70 (t, lH, J - 3.4 Hz, 
CrHh7~~,~J~SAH5As-30.6HZGftf,830(~lH, 

: vu 3200 (NH) I590 cm-’ (C-N). Found: c, 52.16; H, 
$&27. Calc. for CkO.NS3: C, 52.33; H, 6.08~ N. 9.39). 

systh& of tiyf (4Rs) - u*4 - hfdeoxy - 4 - c - 
(d~~~~) - 4 - C - (p - to&mIeJfdjonylkydmzinu) - 
(1s)-a-pmrupymMrldc(6).ncrcactklof4(3378)witb 
1058 dktbyi pbo@bitc iu ttK pfcaemx of anbyd. p-elcne- 
~~~~~~~t~rn~p*~2~~*~ 
C&Of~tiOfthtGXtWCmSwocbedwitbN&CCMllad 
water,tbenitwo~drkdovcrMgSO,.EvaporaWoftberdnin 
WCWZdfONkd~Syrup,wbicbCIySMkdfKWllEtOHgivinS 
2.550 of cryMIke 8 @i&i 52%& m.p., 143~144s; NMR 
(CDCl3) (6): 1.5-24 (m, 4K CrH, G-HI, 240 (sl3H, C-MC), 
3.29 (s, 3H. OMe), 3.76 (d, 6H, J- - 10.8 Hz, POMe), 3.U.l 
(m. 3H. G-H. C&W, 4.45 (s. 1H. G-HI, 634 (a, lH, S&-NH), 
;jl (9, &-J-8.4&., Aii30.6 m-C&& IR: vz 1240 
f~+ok 1zM) cm-’ (P-&CL Ipomd: C. 43.09: H. fi.lR N. 6.60. 
talc. for C,,H&&‘$: c;si.ll; H, 6.i7; N.-k&). 

fsysthak c?j muhyl(4Rsj - VA - t?idWxy - 4 - C - 
[(~~~~~I - 4 - C - (P-toirraK- 
sldjony&dMno) - (1s) - DL - p&opymRosidc cn. Ihe feactkm 
of 4 (3.90) witb 8Ag methyl pbcaytpbospbonkc in tbc presence 
of an&i. p-tohmwaaltonic acid (0.3 n) for 2 daya at 100111 temp. 
fobwed by a same work-spas de&i above &rded 5.40 of 
SYIPDY uroduct 7 (91% yield): NMR (CDCM (6): 12-2.5 (m, JH, 
d,& &-Ii), 2.38.(s 3H, c&k), 3.25 (II. 3H, ordex 3.66 (de 3H, 
J- = 10-8 Hz Pommel. 33S3.93 (m. 3H. G-H, C&W. 4.26 _ --.. 
(a, lH, C&H), i.44 (q;.4H, J-8.j HE, hvi30.6 Hz, C&e), 
7.1-8.0 (m. 6H. SorNH, Ph). 

syrr(Acr&ojmuhyl2,3,4-tddmy-4-C-(dbnakaxJI- 
~~~~)-(lS-~-~~-~~~.~ 
ofgwitbexarrN~~(l.tg)ia2omfTHFpoctedcd~6 
daysatmomtemp.AftertbeatakngmaterLldirspparrd,~ 
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HClamiCHCl,wcreadded,tbcntkmixturewasw&alwitb 
watcranddrkdovaM~SO..EvamwatkofCHCi,In~~wo 
followed by chromatolplph~ on &a gel a&&d- 0.86~ of 
syNpy8(7&yicld)wliicitTidmdirown OOC'pO&h-iU~ 

ratio of 2:3: NMB (CDClr) (dk l.U.4 (ID. 5H. G-H. C.-H. 
G-H), 3.35 &I 3.45 is, 3H;dhie), 3.76 (d‘6ii, J,&= 1O.g Hz, 
POMe), 3.5-4.1 (m. W, G-H), 4.2-4.7 (m, IH, C&). 

Synthesis of methyl 2.3.4 - hidwxy - 4 - C - 
Kmethoxy)phcnylphu@iny/l - (1s) - DL - gfycau - penro- 
pymnoside (9). Treatment of 7 (5.4~9 witb 2.21 NaBH, iu THF 
(50ml)for6dayaat~tcmp.folkwedbya~proced~~ 
descn’bedabovcatlorded2lgofg(~yieM)which~ 
isomers; NMB (CDCld (8): l-&J (m, fi, CrH, G-H. G-H), 
3.30-3.45 (m. 3H. OMe). 339-3.gg (m. 3H. J~lru= 11.2 HZ --.. 
POMe). 3k-4.k (m, iH, G-H), i.l&.‘IS (m. IH, C&j; 
7.3-U (m, 5H, Ph). 

Synthui~ of methyl 2,3,4 - Wcoxy - 4 - C - @henyfpho@& 
(1s) - DL - &cnu - fJdOppwtoJidJ (I.). To a stirred bmucac 
(50~solnof~(0.49g)21got7096SDMAbenzcae~~ml) 
was added at 0’ under N2. After the start@ matminI disap 
prarcd,dilHClinTHFsotowasaddedtothemixtnreto 

MgSO, Evaporatik of CHCb b wcuo followed by ckmato- 
graphy on silica gel &rded 10 io 51% ykkl. ‘I& product 
contained isomers iu a ratio of 45:55; NMB (CDCl3 (g): 1.1-U 
CM. 9% CA% CrH, G-H), 3.35 Md 3.43 (s. 3H, dtiej, 35-4.8 
(m, 3H, G-H, C&l). 73&O (m, 5H. Ph). 11.05-1135 (m. 05H, 
P-H, another coupkd P-H s&ml should over&q witb other 
signals); IR vz 2330 cm-’ (PII). 

sytklsof lJ-~-O-oc~-U,4-Mdroxr-4-C- 
(phmylphosphinpl) - DL - &mu - pmtofymnorr (12). Hydre 

lyrirof1O(~o)withnmniqeO5NH~fot3hrpndaN~ 
foOowedbymutntk&noft&acidwitbiooexdmngcrcsinc 
(Ambmlite rR-410.1 md aXuntn& a&&d 0.15g of ryNpy 
au&11(74%yi&),wW1abowcdt!1~abscoceofPHgroupin 
itsIBapWtrum.lkatmentoftbcpf&ctwitb3miAcpiu 
lOmlpyridinefor2Lyrrtroomtemp.fo~w~byaurual 
work-up &fdai I2 qlmntitativety; NM.R (CD&) (8): 1.7-215 
(m, 6H. G-OAc. C&Ok). 1.63.1 (m, 5H. CrH. C-H. G-H). 
3.75-4.60 (m, 2H. &-II). 49-5.5 (m. IH, CI-H), 7.3-8.0 (m, 5H, 
Ph). 
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