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2.5-ANHY DRO-XY LlTOL DERIVATIVES 
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University of Novi Sad, V. Vlahoviba 2, 21000 Novi Sad, 

Yugoslavia 
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ABSTRACT 

Some new partially or fully tosylated and/or mesylated 2 , 5 -  
anhydro-xylitol derivatives have been prepared in this work. Some 
of them represent the real optically active intermediates in an 
attempted synthesis of selected (+)-oxybiotin analogs, while the 
others, being racemic, serve only as easily available model-interme- 
diates. 

INTRODUCT 

(t1-01 

ON 

ybiotin is an oxygen analog of  (+)-biotin and shows 

biotin-like activity in some m i c r ~ - o r g a n i s m s ~ - ~  This can be mainly 

explained by  very similar structural and stereochemical features of 

both molecules [ I  and I I ,  Scheme 1 ) .  Having in mind that bio- 

'Part I and 11: References 5 and 6. 
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I ( + ) - B i o t i n  ( X  = S, Y = CH2) - 1 R = ( O )  
U -  I 1  

I 1 1  21-0xa-analog o f  I 1  - 2 R = CH(OH)2 

I V  2' -Thia-analog o f  I 1  - 4 R = CH20Ts 

(+) -Oxyb io t in  ( X  = 0, Y = CH2) 

( X  = Y = 0 )  - 3 R = CH20H 

( X  = o ,  Y = S) 

Scheme 1. 

logical act iv i ty  of some (+)-b io t in  analogs depends on the  length 

of the side chain (bear ing the  carboxyl  group), one can expect 

similar b iot in act iv i ty  of  ( + I  -0xybiot in  analogs w i t h  the  side 

chain containing a heteroatom (0 o r  S )  instead of  one methylene 

group ( I I I and IV, Scheme 1 ) .  

The main goal of t h i s  work was concerned w i t h  chemical 

transformations of - D-xylose and xy l i to l  in order  to  obtain 2,5-an- 

hydro-xyl i to l  derivatives of t y p e  3 and 4, represent ing suitable 

intermediates in preparations of  (+ )  -0xybiot in analogs I I I and I V 

(Scheme I ) .  

RESULTS AND DISCUSSION 

Ethylene acetal of  2,5-anhydro-4-~-benzoyI-3-O-p-toluene- 

sulfonyi-E-xylose 11, Scheme 1 1, readi ly available f rom g - x y l o s e  

in f i v e  synthet ic has been used as a s ta r t i ng  compound 
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PREPARATION OF SOME NEW 2,5-ANHYDRO-XYLITOL DERIVATIVES 459 

f o r  preparation of t he  optical ly act ive intermediates 2 and 4. B y  

hydrolysis of  compound 1 with CF3COOH - concd HCI (1O:l I ,  at 

room temperature during 20 h, a hydrated form of the 

corresponding aldehyde 2 was obtained in a y ie ld of  61%. Due to  

i t s  instabi l i ty, compound 2. was reduced, immediately af ter  

i t s  b r i e f  chromatographic puri f icat ion, wi th  dimethylamine-borane 

complex in THF. at  raom temperature, a f ford ing 2.5-anhydro-4-Q- 

benzoyl-3-O-p-tduenesuIfonyl-~-xylitol - (3, Scheme 1 1 as the only 

reaction product.  The main advantage of  t h i s  reducing method 

consists in a simple and non-aqueous work-up procedure (see 

experimental p a r t ) .  Finally, compound 3 was tosylated under 

the  standard reaction conditions ( tosy l  chloride in py r id ine  at  

room temperature), whereupon the  corresponding ditosylate 4 
was obtained in a 90% yield. 

Compound 3 represents a key intermediate in an attempted 

stereospecific synthesis of  t he  mentioned Z'-oxa-analog of  

(+I-oxybiot in ( I I I ,  Scheme 1 1 ,  while compound 4 represents 

a suitable s ta r t i ng  material f o r  t he  preparation of  Z'-thia-analog 

I V  (Scheme 1 ) .  In addition, compounds 3 and 4, in respect t o  

chiral  and topological properties, are well sui ted f o r  stereospecific 

introduct ion of  C-3 and C-4 ni t rogen  function^,^ needed for 

f inal  ureido system building. 

Since t h e  overal l  synthesis of  compound 5 was achieved in 

eight synthet ic steps from g-xylose, we decided ( f o r  t h e  purpose 

of model s t u d y )  t o  synthesize in only two steps t h e  racemic 

equivalent o f  5 s ta r t i ng  f rom xy l i to l .  For t h i s  purpose we have 

used some well known general principles, namely the  readiness 
wi th  which most known penti tols and hexitols intramolecularly close 

t o  g ive five-membered anhydro-r ings. 8-17 

.In th i s  work, by using qui te mild reaction conditions, 

we developed an original procedure f o r  convert ing xy l i t o l  i n to  

all possible par t ia l ly  and fully tosylated (mesylated 1 
2.5-anhydro-derivatives 3 - 2 (Scheme 2 1 .  

Thus, part ia l  tosylat ion of  xy l i to l  w i th  2 molar equivalents of 

tosyl  chloride in py r id ine  at  40 OC for  2 h gave l - tosylate 5 as 
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460 MILJKOVIC ET AL.  

CH20R 

("y PcnZoTs 
O R '  

- 4' R = OTs 
R '  = Bz 

- 10 R = Bz 
R '  = Ts 

Scheme 2. 

the main reaction product (56%). On the other hand, 3 

molar equivalents of tosyl chloride in pyr id ine  a t  -20 OC for  7 
days gave 1.3-di-tosylate 5 (33%),  1.4-di-tosylate 1 (26%) a n d  

tr i- tosylate 8 (4%). Finally, tosylation ( o r  mesylation 1 of xy l i to l  

w i t h  5 molar equivalents of tosyl chloride (mesyl chlor ide) 

in pyridine, at room temperature, gave tr i - tosylate 8 in a y ie ld 

of 75% ( o r  tri-mesylate 2 in 60% y ie ld) .  Compound 8 was 

synthesized earlier18 but in a yield of only 25%. 
Structures of compounds S and 1 were deduced from the i r  'H 

NMR spectra. Compound gives a f i r s t  order  'H NMR spectrum. 

By deuteration, the signal a t  2.57 ppm disappears, while the multi- 

plet a t  4.49 ppm (ddddl is  changed into a simpler mult iplet 

(ddd), due to  a loss 3JH,4,0H (4.2 Htl. This proves t h e  

presence of a f ree hydroxy l  group at C-4. The signal a t  4.74 

ppm (dd), wi th  coupling constants of 1.8 and 4.2 Hz (whose 

mult ipl ici ty is not changed by deuteration) is  due t o  H-3 (bound 

to  the C-3 which bears the  tosyloxy-group) . 
In the  H NMR spectrum of compound 1 there is a doublet a t  

2.62 ppm, which disappears upon addition of  D20.  

1 
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PREPARATION OF SOME NEW 2,5-ANHYDRO-XYLITOL DERIVATIVES 461 

Simultaneously, the mult iplet at  4.43 ppm was simplified. Indeed, 

the signal a t  4.43 (af ter  deuteration) invo lv ing two coupling 

constants (3.6 and 1.9 Hz) proves the  presence o f  a f ree  

hyd roxy l  g roup  a t  C-3. The signal at  4.83 ppm involves three 

coupling constants (1.9, 2.1 and 4.8 Hz ) .  Th i s  signal 

corresponds to  H-4; since it is not changed by deuteration, 

the hyd roxy l  g roup  a t  C-4 i s  tosylated. 

By using standard synthet ic procedure (benzoyl chloride in 

pyr id ine a t  room temperature) compounds f! and 1 were converted 

into the corresponding 4-g-ben zoyl and 3-Q-ben zoy I der ivat ives 

(4' and lo; Scheme 2 ) .  Finally, by comparing 'H NMR and IR 

spectra o f  optical ly act ive compound 4 (Scheme 1 1 and racemic 

compounds 4' and (Scheme 2). it tu rned  out  t ha t  1,3-ditosylate 

- 4 st ructura l ly  corresponds t o  product  4' (bear ing in mind tha t  C 
is a 2 - f o r m  while 4' is a g, L - f o r m )  , 

EXPERIMENTAL 

General procedures - I R  Spectra have been recorded w i th  a 

Perkin-Elmer 457 spectrophotometer and band positions (v max 1 are 

given in cm-'. NMR Spectra have been recorded wi th  a Varian 60 

A and a B r u k e r  WP2OOSY instruments, us ing CDC13 solutions and 

tetramethylsilane as an internal  standard. Chemical sh i f t s  ( 6 1 are 

given in ppm values. Mass spectra were taken on a VC-7035 mass 

spectrometer, at  70 eV ( f i r s t  number denotes m l e  value, while ion 

abundances were g iven in parentheses). Melt ing points were de- 

termined using a Buchi SMP-20 apparatus and were no t  corrected. 

Optical rotat ions were measured on a Polamat A ( K a r l  Zeiss 

- Jena) polarimeter in chloroform solutions a t  25OC. 

2,5-Anhydro-4-~-benzoyI-3-~-p-toluenesulfonyl-D-xylose 

hydrate (2). - A solution o f  compound 1 ( r e f .  5, 6; 5 9, 11 

mmol) and concd HCI ( 3  mL) in tr i f luoracet ic acid (30 mL) was 

lef t  at  room temperature f o r  20 h. The reaction mixture was 

neutral ized wi th  a solution of  NaHC03 (10%; 350 mL), t o  pH 7-8. 
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462 MILJKOVIC ET AL. 

The  resu l t i ng  suspension was ex t rac ted  w i t h  methy lene ch lo r ide  

(4x50 mL)  a n d  t h e  combined ex t rac ts  were washed w i t h  water  ( t o  

p H  6-7) and  d r i e d  (Na7S04) .  A f t e r  removal o f  solvent, a yel low 

o i l  remained. The  c r u d e  p roduc t  was chromatographed on a 

column o f  si l ica ge l  (30 g, C6H6-EtOAc 9 : l )  whereupon t h e  p u r e  

compound 1 was obta ined (2.87 g, 61%) as a colourless unstable 

s y r u p :  [ a ]  ,, - 76.04O ( 5  0.89): I R  ( f i l m )  3480-3440 ( O H ) ,  1730 

(C=O), 1370 (as  S = O ) ,  1195-1180 (sym S = O ) .  

2,5-Anhydro-4-)-benzoyI-3-Q-p-toluenesuI fony l -Q -xylitol (2). 
- A so lut ion o f  compound 2 (2.87 g, 7 mmol) and dimethylamine- 

borane complex (0.43 g, 7.3 mmol) in t e t r a h y d r o f u r a n  (80 mL)  

was s t i r r e d  a t  room temperature f o r  2 h. T h e  react ion m i x t u r e  

was concentrated to  d ryness  a n d  then  co-d is t i l led w i t h  methanol 

(3x30 m L ) .  T h e  dry res idue was c rys ta l l i zed  f r o m  d i - i sopropy l  

e ther  a f fo rd ing  t h e  p u r e  p r o d u c t  2 as colourless c rys ta ls :  mp 

108-9 OC (1.46 g, 53%); I R  ( K B r )  3480 (OH) ,  1700 ( G O ) ;  'H  

NMR 6 2.37 ( s ,  3H, CH3 f rom Ts), 2.84 (s, l H ,  OH), 3.74-3.98 

(severa l  signals, 3H, H-2, H-5a, H-5b1,. 4.20-4.43 (severa l  s ig-  

nals, 2H, H- la ,  H - l b ) ,  5.15 (dd, l H ,  J3,4 = 1.47 Hz, J3,2 

= 3.9 Hz, H-3). 5.28-5.35 (m, lH ,  H-41, 7.77-7.96 (severa l  

signals, 1OH f rom arom. r i n g s ) ;  13C NMR 6 21.60 (CH3 f r o m  

Ts), 60.02 (C-11, 71.06 (C-51, 77.30 (C-31, 79.99 (C-41, 81.87 

(C-2) .  127.72-145.41 (C-atoms f r o m  arom. rings), 164.67 (C=O) .  

2.5-Anhydro-4-2-ben zoyl- 1 ,3-di-Q-p-tol uenesulfonyl- D-xy l i to l  

(5). - Compound 2 (0.20 g, 0.30 mmol) a n d  g- to luenesul fony l  

ch lor ide (0.146 g, 0.76 mmol) in dry p y r i d i n e  (10 mL)  were 

l e f t  a t  room temperature f o r  24 h. T h e  react ion m i x t u r e  was 

then  poured  onto ice (20 g )  ac id i f ied w i t h  d i l u ted  HCI (l:l, 

50 mL),  and  r e s u l t i n g  suspension was ex t rac ted  w i t h  ch loroform.  

The  combined ex t rac ts  were washed w i t h  water, t hen  w i t h  

saturated NaHC03 so lut ion and  d r i e d  ( Na2S04) .  A f t e r  removal 

o f  solvent, c r u d e  p roduc t  4 remained. Chromatographic  

pur i f i ca t ion  on  a column o f  si l ica ge l  (15 g, hexane-acetone 7:3) 

and  c rys ta l l i za t ion  f r o m  methanol gave p u r e  compound 4 (0.25 

g, 90%); mp 65 'C, [ a I D - 5 1 . 1 l 0  (E 1.29); IR ( K B r )  1730 
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PREPARATION OF SOME NEW 2,5-ANHYDRO-XYLITOL DERIVATIVES 46 3 

( G O ) ,  1600 (C=C, arom.), 1370 (as S=O), 1270-1180 (sym S=O) ;  

'H NMR 6 2.41 ( s ,  3H, CH3 from Ts ) ,  2.44 ( s ,  3H. CH3 

from Ts) ,  3.81 (dd, 1H. J5a,4 = 2.2 Hz, J5a,5b = 10.7 Hz, 

H-5a), 4.11-4.38 (several signals, 4H, H-2, H-5b, H-la, H - l b )  , 
5.04 (dd, 1H. J3,4 = 1.7 Hz, J3,2 = 3.7 Hz, H-31, 5.49 (ddd, 

lH' J4,5a = 2.2 Hz, J4,3 = 1.7 Hz, J4,5b = 4 Hz, H-41, 
7.30-7.98 (several signals, 13H, from arom. r i n g s ) .  

Anal. Calcd f o r  C26H260gS2 x CH30H: C. 56.05; H, 5.19; S, 

11.7. Found: C, 56.14; H, 4.95; S, 10.56. 

2,5-Anhydro-1-~-p-toiuenesuIfonyl-D,~-xylitol (5). - Xyl i tol  

(10 g, 66 mmol), p to luenesu l fony l  chloride (25.06 g, 130 mmol) 

and dry py r id ine  (150 mL) were s t i r red  a t  40' C f o r  2 h. A f te r  

removal of  pyr id ine in vacuum (o i l  pump), t he  residue was co- 

dist i l led wi th  toluene to  remove last traces of  pyr id ine.  The 

yellow oil t ha t  remained was chromatographically separated on 

a column of  silica gel (300 g. CHCI3-Me2CO-AcOH 8:2:0.05) 

af fording pu re  product  5 (10.1 g, 56%). An analytical sample 

obtained af ter  crystal l izat ion f rom hexane-metylene chlor ide (3:  2 1 
had mp 98 OC: I R  ( K B r )  3440 (OH),  1600 (C=C, arom.), 1370 

(as S=O) .  1190-1180 (sym S=O); 'H NMR 6 2.45 (s ,  3H, CH3 

from Ts) ,  2.75-3.10 (2H. 20H). 3.50-4.25 (several signals, 

5H), 7.25-7.90 (4H f rom arom. ring, T s ) .  Mass spectrum: 270 

( M  -H20; 5 ) .  

Anal. Calcd f o r  C12H1606S: C, 50.00; H 5.55; S, 11.10. 

Found: C, 50.04; H, 5.78; S; 10.73. 

2,5- A n  hydro-  1 ,3- d i -9-p- to1 u enesu If on y I - D, , I- x y I i to1 ( 5 1 and 
2,5 -anhydro-l,4-di-Q-p-toluenesuIfonyl-Q,~-x~litol (1). - Xyl i to l  

(10 g, 66 mmol), e-toluenesulfonyl chloride (37.65 g, 187 mmol) 

and dry py r id ine  (150 mL) were le f t  at  - 20 OC f o r  7 days. 

The reaction mixture was then poured onto ice 1200 g), acidif ied 

wi th d i lu ted HCI (l:l, 200 mL), and extracted several times 

wi th  CHC13. The combined extracts were washed w i th  HCI-H20 

( 1  :4), saturated NaHC03, and water, d r i ed  and concentrated. 

Chromatography on a column of  silica gel (300 g, CH2C12-EtOAc 

9 : l )  af forded 6 (9.53 g, 32.8%): mp 144 OC ( f rom benzene); 
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464 MILJKOVIC ET AL. 

- 7 (7.45 g, 25.7%). mp 107-8 OC ( f rom benzene-hexane); and 

- 8 (1.83 g. 3.95%). mp 109 OC from EtOH (lit.18 mp 106 OC). 

Compound 5: IR  ( K B r )  3440 (OH),  1600 (C=C, arom.), 

1370 (as S=O) ,  1200-1170 (sym S = O ) ;  'H NMR 6 2.49 I s ,  3H,CH3 

from Ts ) ,  2.51 ( s ,  3H, CH3 from Ts) ,  2.57 (d, 1H. exchangeable 

= 10.2 Hz, H-5a1, 4.02 (d, 2H, 2H-1). 4.11 (dd, H z g  J5a,5b 
= 5 HZ. J5b,5a = 10.2 Hz, H-5b). 4.26 (dt, 1H. J2,3 lH8 J5b,4 

= 6 Hz, H-21, 4.49 (m, lH,  H-41, 4.74 (dd, = 4.2 Hz, 
= 4.2 Hz, H-31, 7.42-7.90 (several lH,  J3,4 = 1.8 Hz, 

signals, 8H, 2Ts) .  Mass spectrum: 442 (M'; 7 1 .  

with D20, J4,0H = 4.2 Hz, OH), 3.65 (dd, 1H. J5a,4 = 2.9 

J2,1 

'3,2 

Anal. Calcd for  C19H2208S2: C, 51.58; H, 4.97; S, 14.47. 

Found: C, 51.81; H, 5.05; S, 14.59. 

Compound 1: I R  ( K B r )  3440 (OH),  1600 (C=C, arom., T s l ,  

1380 (as S=O) ,  1200-1180 (sym S=O) ;  'H NMR 6 2.48 ( s ,  3H 

from Ts),  2.50 ( s ,  3H from Ts ) ,  2.62 (d, lH,  J3,0H = 5 Hz, 

exchangeable w i t h  D20, OH), 3.74 (dd, 1H. J5a,4 = 2, l  Hz, 

J5a,5b 
= 11 Hz, H-5b), 4.04-4.32 (tightly coupled multiplets, 3H, H- la,  

H-2, H - l b ) ,  4.43 (ddd, lH,  J3,4 = 1.9 Hz, J = 3.6 Hz, J3,0H 

= 5 Hz, H-3), 4.83 (ddd, 1H. J4,3 = 1.9 Hz, J4,5a = 2.1 Hz, 

= 4.8 Hz, H-41, 7.71-7.88 (several signals, 8H, 2Ts ) .  J4,5b 
Mass spectrum: 270 (M-TsOH; 13).  

= 11 Hz, H-5a), 4.08 (dd, lH, J5b,4 = 4.8 HZ, J5b,5a 

3,2 

Anal. Calcd for  C19H2208S2: C, 51.58; H. 4.97; S, 14.47. 

2,s-Anhydro- 1,3,4-tri-~-p-toluenesulfonyl-~, L -- (8  1 . - 
A solution of  xy l i to l  (1.52 g, 10 mmol) and pto luenesul fony l  

chloride (9.5 g. 50 mmol) in dry pyridine (25 mL) was le f t  at  

room temperature f o r  24 h. Potassium hydrox ide (10 mmol) and 

water ( 5  mL) were added and t h e  reaction m ix tu re  was s t i r r e d  f o r  

additional 15 min. The reaction mixture was then poured onto ice 

(50 9). acidif ied w i th  d i lu ted HCI (l:l, 100 mL), and t h e  

resul t ing suspension was extracted w i th  CHCI3. The  combined 

extracts were washed w i th  water ( t o  pH 6-71, then w i t h  saturated 

NaHC03 and d r ied  (Na2SOU). A f t e r  removal of  solvent, c rude  

Found: C, 51.99; H, 5.23; S, 13.91. 
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PREPARATION OF SOME NEW 2,5-ANHYDRO-XYLITOL DERIVATIVES 46 5 

compound 8 remained. Double recrystal l izat ion f rom EtOH gave 

an analyt ical sample 8 (4.52 g, 75%): mp 109 OC (lit.'8 mp 106 

OC); I R  ( K B r )  1600 (C=C, arom.), 1370 (as S = O ) ,  1190-1170 

(sym S=O) ;  ' H  NMR 6 2.55 (3s. 9H, 3 x C H 3  f rom 3Ts),  3.75 

= 11.5 Hz, H-5a1, 3.95-4.25 (m, (dd, l H ,  J5a,4 = Hz'J5a,5b 
= 4 Hz, H-3). lH,  H-2), 4.87 (dd, 1H. J3,4 = 1.5 Hz, 

5.05 (ddd, 1H. H-41, 7.30-7.86 (several signals, 12H f rom 3Ts);  

13C NMR 621.63 (CH3 from Ts ) ,  65.95 (C-11, 71.03 (C-51, 

76.53, 80.49, 81.34 (C-2, C-3, C-41, 127.85-130.22 ( C - A r ) ,  

145.12, 145.68, 146.01 (3qC, T s ) .  Mass spectrum: 596 (M'; 

15). 

'3,2 

Anal. Calcd f o r  C26H28010S3: C, 52.34; H, 4.69; S, 16.10. 

2,5-Anhydro-l,3,4-tri-~-methanesuIfonyI-Q, L_-xyl i tol  ( 9 ) .  - 
A solution of  xy l i t o l  ( 1  g, 6.5 mmol) and methanesulfonyl chlor ide 

(3.72 g, 32.5 mmol) in dry py r id ine  (10 mL) was l e f t  a t  room 

Found: C, 51.99; H, 4.45; S, 16.08. 

temperature f o r  7 days. Using t h e  same work-up procedure as f o r  

compound 8, crude compound 2 was obtained as a yellow solid. On 

recrystal l izat ion f rom EtOH, whi te crystals o f  p u r e  p roduc t  9 were 

obtained (5.24 g. 60%): mp 127 OC; I R f K B r )  1370 (as S = O ) ,  

1180 (sym S=O) ;  'H NMR 6 3.09-3.19 (3s. 9H, 3CH3 from 3Ms), 
4.09 (dd. 1H, H5a,5b = 11.1 Hz, J5a,4 = 2.6 Hz, H-5a1, 4.40 

(dd, 1H. J5b,4 = 5.2 Hz, H-5b), 4.41-4.55 (several  signals, 

3H, H-la, H- lb ,  H-21, 5.28 (dd, lH,  J3,2 = 3.5 Hz, J3,4 = 
1.5 Hz, H-3), 5.32 (ddd, lH, Jp,3 = 1.8 Hz, J4,5a = 2.5 Hz, 

6 37.52, 37.63, 37.81. 
J4,5b 
(3CH3 f rom 3Ms), 67.23 (C-11, 70.63 (C-51, 76.55 (C-2).  80.01 

((2-41, 81.71 (C-3) .  

= 5.2 Hz, H-4); 13C NMR (DMSO-d6) 

Anal. Calcd f o r  C8H16010S3: C, 26.08; H, 4.34; S, 26.08. 

2,5-Anhydro-4-Q-benzoyl-l, 3-di-~-p-toluenesuIfonyl-_D,I,-xyl- 
- itol (5'). - A solution of compound 5 (0.54 g, 1.22 mmol) and 

benzoyl chlor ide (0.24 g, 1.73 mmol) in dry py r id ine  (10 mL) was 

le f t  a t  room temperature f o r  24 h. Under analogous experimental 

conditions as descr ibed in the procedure f o r  obtaining compound 

Found: C, 25.50; H, 4.40; S, 25.38. 
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- 4, crude product 4' was obtained as a solid. Crystallization from 

MeOH gave the pure  product 4' (0.46 g, 70%): mp 96 OC; I R  
( K B r l  1730 (C=O); 'H NMR S 2.41 (s, 3H, CH3 from Ts l .  2.44 

= 10 
i s ,  3H. CH3 from Ts); 3.81 (dd. J5a,4 - Hz' J5a,5b 
Hz, 4.11-4.38 (several signals, 4H, H-2, H-5b. 2H-11, 5.04 

(dd, lH, J3,4 = 1.5 Hz, J3,2 = 3.5 Hz, H-31, 5.49 (ddd, lH, 
= 2 HZ. J4,3=1.5 HZ, J4,5b = 3 Hz, H-4). 7.30-7.98 

'4,5a 
(several signals, 13H, arom. protDns from Bz and 2Ts) .  

Anal. Calcd f o r  C26H260gS2 x CH30H: C, 56.05; H. 5.19; S, 

2 ,5-Anhydro-3-g-benzoyl-l, 4-di-~-p-toluenesulfonyl-~, L-xyl- 

- itol (lo). - A solution of compound z (0.57 g, 1.28 mmol) and 

benzoyl chloride (0.24 g, 1.73 mmol) in dry pyr id ine (10 mL) was 

lef t  a t  room temperature f o r  24 h. Using the same work-up proce- 

dure as f o r  compound 4, crude product lo was obtained as a 

solid. On recrystal l izat ion from MeOH, white crystals of pure  com- 

pound were obtained (0.45 g. 64%), mp 92 OC; I R  ( K B r )  

1730 (C=Ol; 'H NMR 6 2.34 (s ,  3H. CH3 from T s ) ,  2.40 Is, 

3 Hz, H-5aJ. 4.12-4.18 (several signals, 2H, 2H-11, 4.23-4.47 

(several signals, 2H, H-2, H-5b). 4.49-5.10 (m, lH,  H-41, 

5.41-5.48 (dd, lH, J3,4 = 2,4 Hz, J3,2 = 4.8 Hz, H-31, 7.13-7.87 

(several signals, 13H, arom. protons from Bz and 2Ts).  

Anal. Calcd f o r  C26H260gS2 x CH30H: C, 56.05; H, 5.19;.S, 

- 

11.07. Found: C, 56.28; H, 4.80; S, 11.42. 

- 3H, CH3 from Ts), 3.89 (dd, 1H. J5a,5b = 12.2 Hz, J5a,4 - 

11.07. Found: C, 56.14; H, 4.95; S, 10.56. 
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