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Note 

Synthesis of phenyl 4-O-acetyl-2-0-benzyl-3-deoxy- 
3-nitro-8-D-glucopyranoside derivatives 
and amination at C-4’ 

It IS ~:ell knov.n Ihat ,r-nitroa!kenes undergo nucleophlllc addltloll to ~IVC 

p-substittated nitroslkancs’. In carbohylrate chemijtrlv. this ha< been demonstrated 

with olditols’, pvranosldes’-“. and furanosides3*‘0. p-Xceto~~nltro:llhanes3,’ I-” 

genernll> react with nucleophllcs to CIL~ the Same products through a bsx-caIal>zcd 

elimination-xddlIlc7n process. although certain complications’ ’ may uccur. Previous 

srudies of these synthetically uset’ul reactions on 3-niiro nldop;pranosides dealt 

mostly irith functionolization at C-2, hug the prepararion”~“~’ ’ ol’~e\~eral -i-acetates 

and 3,+unsaIuratcd derl\aIives, as well as amination’ ‘-IJ at C-4, hai been reported. 

As an extension of such sIudles. \tc no\\ describe the synthesis of Ihe title 

compounds in which O-3 is bloched ~lth a benzyl gwup, and aminstion at C-4 is 

achwsd with bcnzj Ismine. 

Direct benzylatlon of phen! I 46-O-henzylIdene-3-deo~y-3-niIro-~-D-gluco- 

pyranoside4 (I) by ux of a publishedLb procedure proved unsuccessiul as most of 1 

was recovered unchanged. Likewise, treatment of thz Z-acetate (2) of 1 with benzyl 

alcohol and trieth>lomine in IeIrahydrofuran under a tariery of conditions ga\e only 

lo\{ yields of the desired benzyl ether (3). However. satisfactory yields of 4 were 

obtained when ptwn) I -!.6-O-benzylidene- 2.3.didcoxy-3-nitro-P_D-wl*l/wo-hex-3-- 

pyranoside (3) itas rcfluwd in Ioluene solution irith henzyl alcohol and tricthylammc 

(Table r). Presence of the amlns proved advantageous in that It afforded higher ylclds 

and shorter reacIion-Ilmesi*:. The /?-D-gi~co configuration of 4 was deduced from 

p.m.r. data (Table II) and agrees wirh expccIaIions for a thermodb namically controlled 

process of addition of a nucleophile to 3. 

Debenzylidenation of 4 occurred readily in 709~ acetic acid’ 7 (I h at 90-9S<) 

and gave phenll 2-O-benzyl-3-drox> -3-nitro-P-D-glucopyranoslde (5) in 969 j yield. 

Under more drastic conditions of hj’drolysis, the preponderant product \vas the 
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TABLE 1 

CONDlllOhS AhD 1 IELD3 IN THE REACTION OF 3 WITH BENZI’L ALCOHOL LADER RtFLbY 

SolrerlI 

I r3.2 Telrahydroiuran 2 I1 23 
1.3.1, Bznzenr I h 42 

1:3:3 Toluene 10 rnlrl 53 

1:3:5 T0llknlZ 20 mln 60 

I :5:s Toluenr: 20 mln 64 

6-O-ocetyl derivative (6) of 5. It was found that 5 underwent selective monoacctyla- 

tion at position 6 under the conditions used. wherher or not benzaldehyde uas present. 

The location of the scetyl group was revealed by a downfield shift of the H-6.6’ 
signals in the p.m.r. spectrum of 6. 

Acetylarion of 5 with I : 1 acetic anhydride-pyridine at low temperature provided 

the 4.6-diacetate (7). Increasing the proportion oi pyrldine resulted in a mixture of 7 

(\‘NO: 1555 cm- ‘) and a nitroalkcnic product (rho2 1525 cm- ‘). Tritylation of S 

followed by acetylation furnished the 6-trityl ether (8) and its 5-acetate (9) in yields of 

963; and 7?%, respectively. 

For the purpose of introducing an ammo group at C-4, the acetates 7 and 9 

\%erc treated ivith benzylarnine in tetrahydrofuran. Compound 9 gave a product 

whose elemental analysis corresponded to that of the expected benzylamino derivative. 

but lbhich was not homogeneous: it contained at least two components according 10 

t.1.c. On the other hand, the diacetate 7 readily afYorded in 77% yield a pure producr 
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of elimination-addition, namely, pbrn>l 6-0-acet!,I-7-O-benzyl-j-bcnzslamino-3,~- 

dideolv-3-nirro-P-D-glucopyranosIde (10). The configuration oi 10 was confirmed b> 

its p.m’.r. spectrum (Table llj. 

Gcrwr-al rmvlrods. - Evaporations were performed under diminished prewrr: 

in d rotary evaporator. All melting polnrs were determined in capillaries and are 

uncorrected. Optical rot;lImns tier c’ measured wth a Carl ZCISS photoelectric polnr- 

imeter. P.1n.r. spectra v,cre recorded at 100 hlHz \vith n JEOL spcc!rometer (Type 

JNhl-4 H- 100) and tetramerhylsilone as an internal standard. T.1.c. v.az performed 

on jllica g,-I (DC-Fcrtis platten K~esclgxl 60. hlerch Co. Dsrmstadrl i!ith the solLent 

s> stern I ,A) 9: I benzene-methanol. or (B) benzene only. 

Phtt.r*l ~-0-hett~~~I-~,6-0-bt~tt~~~lt~/~tt~~-3-deo~~~-_~-trtrro-~-D-~/ttcop_r~rattosrti~~ (4). - 

A mixture of phcnyl 4.60-benz) iidene-7,3-dideo~~-3-nItro-P-o-L,~l.rhro-tie~-~-eno- 

pyranosids’ (3. 17.0 s), toluene i%O ml), rrkhylamine (15 0 gI, and benzql alcohol 

(15.8 0) \+as stirred for 10 min under retluk. After e\aporntion. the residue ~3s 
tritursted with methanol at 5’ to ~IVZ u hlle crbsrals rhal acre rscqvstalllzcd from 

benzene: bieid l-l.7 g (615bl. m.p. 705-209’. [I]‘,” - 27.8’ (c I. chloroform): R, 0.51 

(solvent B). 

Artal. Cnlc. for C,,H,,NO,: C. 67.37: H. 5.4-I; N. 3.02. Found: C. 67.39; 

H, 5.35; N, 3.02. 

Flten)i 2-O-bin-~ f-3-A-o \_I -3-n/fro-/I D-gltrcop~,rattos;d~~ (5). - Compound 4 

(7.0 s) \\a3 hwced in 70”b acetic acid (70 mlj for I h at W-95”. Removal of the soltent 

~a\? a M hate solid that \ias recrystallized from ethanol: yield 5.0 g (96’,0), m.p. 137.5 

!93’ (dec.), [x]p -7.3” (c I, ethanol); R, 0.33 (solvent A); v~,“: 3400, 3230 (vOH). 

i 560 cm- ( \.JINO_j_ 

Atto’. Calc. for C,,H,,NO,: C, 60.79: H, 5.61: N, 3.73. Found: C, 60.35; 

H, 5.62: N, 3.63. 

Plrc~~_~~l 6-O-met ~~l-~-O-bet~~~~1-3-d~~u.~~~-_?-t~i~ro-~-D-g/ttcop~~ranosi~ft~ (6). - A 

solurlon cf 4 (0.462 E) In 90”.; acetic acid ! IO ml) 1~35 refluwd for 6 h, and then 

tolucne ~‘1s ei*aporated from it until the odor of acetic acid disappeared. Removal 

of 5 (I 3!, I) by fractlonal recqstallization (twice) from ethanol gave almost pure 6, 

\chich ~\a> treated with actl\e charcoal and then reprecipltated from chloroform: 

lieId 0.25 ,o (60%), m.p. 127.5-125.5’. [r]p -25.3’ (c I, chloroform); I~:!: 3100 

(vOH). I723 ( vc =o). I550 cm- ’ (~~,++~~h 
Am/. Calc. for C-,,H,,NO,: C. 60.12: H. 5.55; N, 3.36. Found: C. 60.54; 

H. 5.57; 14, 3.23. 

In this reaction. reRu\ for 3 h provided 5 (579’0) and 6 (309:). 

PitetzJ*l -1,6-di-O-ace~~~l-,-O-~t~~~~~~i-_~-(ieo \:ls-3-tritro-/I-D-gltrcopy-anoside (7). - 

Compour d 5 (I .95 g) was treated l\ith acetic anhydride (I .3S g) in pyridlne (I.4 g) 

for I h at 3-5”. Addition of water IO the mixture pave crystals that \%ere recrystallized 

from ethilnol: yield l.SZg (779’0). m.p. 139-IAO’, [a];’ - 12.7” (c I, chloroform): 

vKor I755 1735 (vCZO), 15% cm- ’ (I’,.~,,:). m,r 
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Alla/. Cak. for C,,H,jNO,: C, 60.12; H, 5.33: N, 3.05. Found. C, 60.25; 

H, 5.49; N, 3.01. 

Plret~~~l 2-O-ben:yI-3-rieo \?~-3-~rrrro-6-O-iril~~i-~?-D-g/~fcop~~ru/fo~~tie (8). - To 8 

solution of 5 (0.35 g) in pyridine (2 g) was added chlorolriphenylmethane (775 mg, 

I .I eq.) at room temperature. After 3 days. cooled isater \v;i\ added to ihe mixture to 

afford a solid that \vas wprccipitarsd from methanol: yield 1.45 ,D (93?;), m.p. 

93-95’. [T]? +8.3” (c I, ethanol): Rr 0.67 (solvent A), vky,Y 3400 (I#~~), 1560 an- ’ 

( v~sNO~)- 

-f/la/. Calc. for C,,H,,NO,: C, 73X7; H, 5.71: N. 2.27. Found: C, 74.08: 

H, 5.98; N, 2.45. 

Ptrcrtj~l 4-0-uwf) I-T- O-hen~~~i-3-dt~o.\.~~--?-f~ifrt~-6-0-rri~~ I-p-D-~Jirrc~p~~rano.~itii~ 

(9). - Compound 8 (0.618 g) \\a~ treated I\ iih aceric anhjdride (0.13 ,g, 1.3 cq.) in 

pyridine (0.6 g) for -lS min at 3-5’. Addiiion of \sater afforded a solid that ~\as 

rcpreclpitared from ethrinol: yield 0.475 g (721;). m.p. 160-161’. [,x#,” +26’ (C I. 

chloroform); R, 0.59 (~WII~ B); \b”[ 1750 (:~C=O) and 1255 cm- ’ (v~,~~~). 

-lrral. Calc. fa C,,H,,NO,: C. 7X2: H. 3.65: N, 2.13. FoulId: C, 7X7; 

H, 5.77: N. 2.21. 

Plwn~*! 6-O-act~~~~l--7-O-brt~~~~l--l-btn~~~iat~~it~o-~~,~-~fi~t~o.~~~-3-t~i~ro-~~-~-gi~rco- 
pyranoside (IO). - Compound 7 (0.3 2) itas dijsol\ed in tetrah>drofuran (IO ml) 

and [reared iilth henzylnmine (0. IS g) for I h st 5’. . After evaporation. water (5 ml) 

and ahanoi ( I ml) \icre add4 successively IO rltTord prectpirate thclr \\r?s rcpreciplrarcd 

from ethanol: yield 0.355 p (77YI). m.p. 151-l 53. (dcc). [xl? - I I ’ (c I, chloroform); 

RF 0231 (solvent A); $8: 3325 ivhHb. 1710 !\‘cr=(j), I-55 cm-’ (v~+~~). 

.-It/a/. Calc. for C,,H,,,N,O-: C. 66.39: H. 5.97: N. 5.53. F0ur.d. C. 66.14; 

H, 5.W; N, 5.52. 
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