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Per-0-acety1[lF2]oxazolines prepared from 2-acetamido-2-deoxy-P_hexose 
derivatives have been wideIy used as precursors for the stereospecific synthesis of 
1,2-tram-slycosides’-‘, 13trcns-glycosyl phasphates3, 1.2-cis-glycosyl phosphates, 
and X-c!iacetylchitobiose’*5. However, carbohydrate oxazolines have not been 
prepared from 2-acetan,ido-l,3;4,6-tetra-O-acetyI-2-deoxy-x-hexoses. The oxazoline 
3 has been prepared by treating 2-acetamido-l,3,4,6-tetra-C-acetyl-2-deoxy-8_D- 

glucopyranose (2) with anhydrous ferric chloride in dichloromethane6 or by treat- 
ment of 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-r-D-gIucopyranosyi chloride with 
silver nitrate and collidine in acetone’ or tetraethylammonium chloride and sodium 
hydrogencarbonate in acetonitrile’. Recently, Nabbed et al.’ have reported the 
synthecis of oxazolines by cyckation of I-propenyl &glycosides by treatment with 

mercuric chlor’.de-mercuric oxide in acetonitrile. We decided to reinvestigate the 
preparation of oxazoline 3 from 2-acetamido-1,3,4,6-tetra-0-acetyl-2-deoxy-r-D- 

glucopyranose (l), as 1 can be prepared readiiy in - 90 y0 yield from the commercial!y 
available Z-amino-2-deoxy-D-glucose hydrochloride_ The present paper describes the 

synthesis of ox2zoline 3 from 1 and 2 by using anhydrous stannic chloride as catalyst 
in dicidoromethane. The ‘H- and f3C-n.m.r. data of the oxazoiine 3 are recorded 
and conformational implications discussed. 

RESULTS AND DISCUSSION 

Treatment of 1 with stannic chloride (0.3 equiv.) in dichloromethane for 3 h 

at room temperature afforded oxazoline 3 in 82% yield as a syrup having [xl:’ 
+ 17.2” after chromatographic purification. The 13C-n.m.r. spectrum of 3 (Table I) 
showed a characteristic downfield shift for C-l of 8.66 p-p-m_ and 13.84 p-p-m. for 

C-2, indicating oxazoline-ring formation involving C-I and C-2. Acetamido group 

P- 
carbon resotances disappeared and were replaced by CH,-C=N- signals (CH, re- 
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sor,ated upfield at 13.59 p-p-m. and the tertiary carbon atom resonated at 166.91 
p-p-m_)_ The “C-n.m.r. data for 3 supported the assignment of an oxazoline ring 
formation when compared with da?a for 1. r3C-N.m.r. data have been recently” 
reported for 1 in trifluoroacetic acid. The ‘H-n.m.r_ spectrum of 3 was identical to 
that reported in the Iiteratureg. 

The fcrmation of oxazoline 3 from 1 must require the formation of an cxo- 
carboninn ion at C-l, which then undergoes intramolecular attack by the acetamido 
group to generete the oxazolinium ion (5). The ready elimination of a proton from 
the NH group stabilizes the oxazoline ring. Nucleophilic displacement of a tram 

substituent on the neighboring carbon atom ‘*11 is not operative in this case. Treat- 
ment of 1 with anhydrous ferric chloride gave no reaction, and 1 was recovered 
unchanged_ It appears that a strong Lewis ac2 - IS required to remove the r-acetate 
group to generate the carbonium ion at C-l. 

-AcO 
l------c 

-H+ 

CH 

3 

Treatment of the /3 acetate 2 with stannic chloride for 30 min afforded oxazoline 
3 in SST< yield. The ‘H-mm-r., i-r., and optical-rotation data were identical with 

those of 3 obtained from 1. The reaction is much faster, as would be predicted. 
Conformational anaZysi.s of oxaroline 3. - ‘H-N.m.r. data (400 MHz) for 3 

are given in Table PI and the approximate dihedral angles (degrees) of the vicinal 
protons and the coupling constants (in parentheses) for diqerent possible conforma- 
tions are given in Table IE. Variations in coupling constants are often observed and 
may be attributed to the effect of substituent electronegativity, the adoption of a 
favored, lower ener-7 conformation, and the incidence of conformational equi- 
hbriaL2,‘3 

Nashed et al_’ concluded earlier that oxazoline 3 adopts a motied OS, 



NO-E 289 

TABLE II 

IH-N.M.R. CHEMICAL SHIF-IX (&) AXD HRST-~RDER COUPL~G COXSTAXIX (Hz) FOR OXAZOLI~~ 3 

H-I H-2 H-3 H-4 H-5 H-6,H-lS C-CH3 COCH3 

.5.98(d) 4.14rn 527dd 4.94dq 3.6Idt 4.18d 2.ld 2.13, 2.11, 2.09 
f1.z 7.3 A.3 2.4 53.4 2.8 J.r.5 9.6 (A.6 f Js.G,)/z 4.0 J.I.cH, 2.0 

J2.4 1.5 Jz.3 2.4 J-1.4 1.5 

-l-ABLE IIK 

BOND A~GLES(DEGREES) FOR DIFFEREWPOSSIBLE cowoRhwrroxs 0~3 

From coupling constants~ 
From coupling constantsO 
reported by Nashed et aI_= 
Angles (4) as reported by 
Nashed et at.9 

Distorted half-chairc “Hs 

Boat= o.sB 

Skew g& 

Distortedc ‘Hs 
C-2 and C-4 ff attenedd 

19 or 153 

19 or 153 

2O-30 
(7.2-6.0)& 

F?9)b 

&i)” 
22 
(7.O)b 

5.5 or 121 

54 or 123 

t35 -7) 
170 
(8.9) 
70 
(O-6) 

F7) 
117 
(1.8) 

52 or 124 

56 or 120 

1 lo-120 
(0.9-2.2) 
170 
(8.9) 

;:7) 

ii~O.1) 
122 
(2.5) 

~Oor=l80 

-0 or ~180 

>I60 
(<S-l) 
180 
(9.2) 
135 
(4-s, 
150 
(6.9) 
180 
(9-2) 

aCalculated from observed coupling constants (Table II), using the standard Karplus equationI”_ 
*Coupling constants in parentheses calculated from the Karplus equationlJ_ CBond angles from 
Dreiding models. dOb!ained b;r optimal ring-flattening at C-2 and C-4. 

(skew C) conformation having & ,z smaller than that in the “theoretical” skew form. 
The dihedral angle 4 2,3 of 50-60” reported by these workers appears to be in question, 
as this would require a 43,5 dihedral angle equal to -SO”, and not 110-120”. This 
consideration suggested the possibihty of another conformation for 3 which would 
permit a much better fit of the observed ‘H-n.m.r. data. 

A Dreiding model of 3 in the OS, conformation C suggested by Nashed et aLg 

we dk3 -60” and &,4 - 80 O, which would result in very low J2,3 and J3 ,1 values 
(see Table III). If $3,4 were increased to give the #3,4 angle reportedg, (p2,3 would 
approach ~75~ and again would result in a lower Yz,3 value (to.5 Hz) than that 
observed (J2,3 2.4 ZIz). Thus, the favored conformation for 3 appears not to be a 
motied OS,. 

The oxazoline ring is not pIa.nar, and appears to bc slightly puckered as shown 
by a Dreiding model, and (bl ,z (calculated from J1 ,? by using the Karplus equation14) 
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6 (Distorted 4!f5,ring 

ilcttcned at C-2 ct?d C-41 

is 19’. This puckering would certainly shift the conformation of the pyranose ring 
towards a distorted half-chair A (the two possibilities are “H, or ‘HJ. These may be 
distinguished unequivocally on the basis of the Jq,s value. whose large magnitude 
(9.6 Hz) clearly indicates the ‘J’Y’~ conformation and not the ‘H,. Examination of the 
Dreiding model (as a distorted half-chair) shows two 1,3-diaxial steric interactions 
between H-2 and H-4, and H-3 and H-5. These steric interactions are expected to 
change the basic geometry of the distorted half-chair (A). Relief of this steric strain 
demands the opening of bond angles, that is, the reflex effect” will operate and 
several torsion angles in the ring may be al?ected. Ring flattening at C-3_ and C-4 
Lvould decrease these steric interactions (H-3 ari H-4 become quasiaxial). Because of 
ring flattening at C-2, +r,r is decreased and, because of ring flattening at C-4, Jzs3 

and J3.& are also decreased and the conformation of 3 may best be depicted as a 
distorted ha!f-chair (B) having (b1,2, @?,s, @3,-t smaller than in the distorted half- 
chair (Dreiding model, Table III). A distorted half-chair with the ring flattened at C-2 
and C4 shows a better fit of the observed ‘H-n.m.r. data than a modified OS, con- 
formation for 3, as the C-3 substituent is quasiaxial in conformation B, whereas the 
oSz conformaGon has it axially disposed. 

General methods. - ‘H-N-m-r. spectra were obtained with a Bruker 400-MHz 
n.m.r. spectrometer operating in the pulsed Fourier-transform mode, in chloroform-d, 
with tetramethylsilane as internal reference. The accuracy of the coupling constants 
is -00.25 Hz. ‘3C-N.m.r. spectra were determined with a Varian XL-loo-15 spectro- 
meter in the pulsed Fourier-transform, proton-rroise-decoupIed mode for similar 
solutions. Chemical shifts are downfield from Me& Individual protons were assigned 
by sequentially irradiating H-l, H-2, H-3, H-4, and H-5. Optical rotations were deter- 
mined with a Perk&Elmer 141 polarimeter in jacketed, 1-dm cells. 1.r. spectra were 
recorded with a Perkin-Elmer 137 spectrometer for solutions in chloroform. T.1.c. 
was performed on pIates (2.5 x 7.5 cm) of “Baker-flex” silica gel lB-F. Column 
chromatography was performed with silica gel (Baker 60-200 mesh) and 1: I (v/v) 

ethyl acetate-hexane as eluant. Anhydrous stanmc chloride (SnCl,) was purchased 
from the Fisher Scientific Company. 

2-Acetamido-I,3,4,6-tetra-O-acetyl-2-deoxy-a-~-gZucopyranose (1) was pre- 
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pared in 90% yield by acetylation of 2-amino-2-deoxy-D-glucose hydrochloride in 
pyridine with acetic anhydride 16_ The &anomer 2 was prepared by the method of 
Bergmann and Zervas’ ‘. 

Z-~fet~l~~-(3,4,6-tri-O-acet~Z-I,2-dideo~~-r-D-glrtcop)rrano)-[2, I-d-J-2-oxazoiine 

(3)from the Q atzomer 1 - The a anomer 1 (1.0 g) was dissolved in dichloromethane 
(20 mL), anhydrous stannic chloride (0.2 g) was added, and the mixture was stirred 
for 3 h at room temperature. T.1.c. [ 14 : 14 : 1 (v/v) benzene-diethyl ether-mc:hanol] 
showed complete disappearance of starting material and the formation of a fast- 
moving (RF 0.56) product (oxazoline 3) and an unidentified, slow-moving (RF 0.1s) 
byproduct. The mixture was made neutral with saturated sodium hydrogencarbonate 
(-2.0 mL) and filtered through Celite to remove a sticky residue. The organic layer 
was separated from the filtrate, washed with cold water (3 x 20 mL), dried (magne- 
sium sulfate), and evaporated to a syrup (0.95 g)_ Chromatographic separation on a 
column (2.5 x 25 cm) of silica gel (50 mL) afforded a pure, fast-moving fraction as 
syrup (C).71 g, 52x), [a]iz + 17.2” (c 1.6, chloroform), lit.g [z]:” +7.2”, and lit.* 
+ 16.3”. The 13C- and ‘H-n-m-r. data are given in Tables I and II; vzzc’3 showed no 
absorption at 1510 (amide II) or 3420 cm-l_ 

The reaction of the fl anomer 2 with stannic chloride was conducted as already 
described. The reaction was much faster and was complete in 30 min. Isolation as 
just described gave 3 in 88 % yield. An unidentiEed byproduct was likewise present. 
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