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Th e infrared ab~orpL i on s ppct ra of the i\~-gl.vcopyranosy l ace talllid('s and of s ix 'lcpLale 
es te rs Lhereo f are p resc nt ed, together with th e spect ra of five rebled COlll po llnds, for t il e 
range of 5000 to 250 cnc'. Ana lys is of Lhe s pectra permiUed assignmcnt of characteristic 
gronp-freq ue nc ies . 

For compari~on, t he s ppctra of eigh t redu cin g, p y ranose acptatC's a rc a lso givp n. Th e 
gen end e ffect (on th e spect ra ) of changing th e anome ri c group from hydroxyl 1'0 (a) acetamido 
a nd (b) methoxyl , \I' hen a ll (other) hydroxyl groups are llc<'lylatcd , is poi lil ed out. 

I 

( 
1. Scope and Purpose of the Project T A BLE I . Compounds m eas1I1'erl (tnd inde.?; Lo specLl'ogram s 

Th e main object of t he present project was ( 0 

record the infrm'cd H,bsorptioll specLr;t of tbc N ­
acetyl derivat ivcs of a vn,riet~' of glycopymnosyl­

;l am ilws and t heir ~1.cetatc esters, so tha t assignments 
.,.of group frequencies could be made. 
.-' The spectm 01' five N -glycopyntnosylHcctam id es 
and of s ix acetate esters t hereof have been recorded. 
and the spectm of five r elated compo lillds have been 
examined. For comparison , the spec tm of eight. 

, l'educi ng, pymnose acetates ,tre also prese ll ted. 
;; 
1 
I 

~ 
I 

2. Compounds Investigated 
, 

Table 1 gives <1, Ji st of t he compound s, their code 
numbers [1),1 and an index Lo the spectrograms; the 

I seria] number of a compound is t he same as t he 
number of its spectrogram . 

The spectra were measured ill t he region of 5000 
1 to 667 cm- 1 (so dium chlorid e optics) alld ill the 
' region of 667 to 250 cm- 1 (ces ium bromide optics). 
(' The spectrogra,/11 s are gi ve il togetber wi th a d iscus-

s ion of (a) t he structUJ'e of t he compound s and (b) 
some of t ile outstanding features of their spectr a . 

The first 16 compounds listed in table 1 all have 
an acetamido group attac hed to carbon atom l. 

~ Fourteen of them have t he p}'J.'anoid ring, but two 
of t hese amid es (compounds 15 and 16) are open­

Schain derivatives of an alditol and , presum ably, 
I have a modified form of the planar , zigzag conform a­
l tion. Eight of t hese compounds have hydroxyl 
groups, and eight are acetate esters; two or t be 

i amides (compounds 3 and 13) are hydrates. Com-
pounds 17 to 24 have a hydroxyl group attached to t he 

vanomeric carbon atom, and all of them are ace tate 
, esters of pyranoid sugars. 
"" The seven pynmoicl l -aceLamido compo llnds 

having free hydroxyl groups differ in regard to one or 

; 
1 F igures in b rackets indicate the literatu re references at tbe end of this paper. 

'rhe references for t a bl e I fire given at t he end of the tahl e. 
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Code Compound . ·[ HCrCr. [SPCClrO-
ClJ tC ~ralll 

10. 11 ?82 
1O.21?82 
10. 22'! 82U9 

10 . 1:l'!82 
10.2J'!82 

12. 11 ?82 
12.21?82 

12. 2:l'?S2 

12. 13'182 
12.23" 82 

A. N-G LYCO I'YHAt,OS Y LA CE 'I'A 1\1 1 DE ~ 

I , l'usnluJliluled 

lV- AcC'1 y l-f3·o-x ylopy ra nosyla mine 
lV . A (ct..yl- {3-D-gl u('opyranos ~' l a mi 110 
lV-A(C1.y l - {3-D.ma l1nop~; ra nosy l a ll1in c . mor l o l l~'-

draw. 
f\,r· A ecI yl·a- rAI, ra/)inopyra nOS~l l a mine 
AT. A eeL ~ ' 1-fl· D-ga I at to p yra nos y la min e 

2. Acetate esters 

]\.T. A cety 1·2,3,4-tri - O·aceLyl - {J - D·X ~' l os~l l a mine 
N - A( ety l-2,3.4,G- le tra - O-lI( e' yl- {J- D-glu ("os )' I­

a mine. 
l'.,r- A < eLy 1-2,3,4 ,6-tetra-O-acetyl- {J-D- l1Ian nos yl­

a mi nc . 
IV-A ( eLy 1-2,3,4-tri -O-a('(' t y l -a-L-a ra binos ~' l al1l i 1If' 
lV-A< eLy 1-2.3,4 ,(H eLra- O-a t e l yl-a- D-ga lacLOsy l­

a mine. 
iV-A( ct~I I -2,3, 4 J Hot l'a- O-,H ' ct~I I - {J - ,,- ga ia ctos y 1-

amillo. 

n. N-(G LY CO I'YHANOS YLljHO,< A .\'ilDE)AC ETA ~ll J) IcS 

lO.22'?8274 l -Accia m ido- l -cleoxY-?-D-manno py ra n II ronalllide 
10.23'/827'199 l - A ccta mitlo - l -d eoxy -? -D-ga lac topyranurona-

mide pCllta hydrat e. 
12.22?8274 I-Aceta m iclo-2.3.4-t ri -O-aeetyl-1 -cleoxy-?-D-

ma nnuronamide. 

C. 1,1-BIS(A CETAMIDOH-DEOXYALD1'l'OLS 

10. 13782 
12. 1375282 

12.11 '10 
12.71 ?O 
12.21'!0 
12.81?0 

12.22'10 
12.73·!0 

12.23'10 
12.24'10 

1

[ , I-llis(aceta mido)-I-deoxY- L-arabinitol I 
1,1- Bis(aceta mido) -2,3,4,5-1etra- O-acety l ~ I-dc­

oxy-L-arabin il"ol . 

D . RE DUCING, PYRANOSE ACETA'l'E S 

2,3,4fL"'ri- O-acetyl-a-D-xylopYl'a nosc 
1,3 4,5-1'CLra-O-:lcetyl-a-L-.iylo-hcx u 10 pynt no.se 
2,3,4,6-Tetra-O~acc ty 1- {J-D-glu co p yra nose 
1,3,4,5,7- Penta- O-acety l-a-D-glnco-hcp tulo p yra-

nose . 
2,3,4 ,6- 'l'C'tra.- O-ace t y I-a -D-m a n 1]0 p yra nose 
1,3,4,5- T ctra- O-a(CLy l- {J - D- (l.Tal!iuo- hcx u lopyra-

nos£'. 
2,3,4,6·'1' e tra- O-a CCLy 1-{J-D-gala,c to p y ra.nose 
2,3,4, G-Te tra- O-a ceLy I-a-D-tala p y 1'3 nose 

(0) ) 
r I 

7 
8 
9 

10 

I I 
12 

13 
14 

(j 

7 

9 
10 

I I 

12 
l:j 

14 

15 
lG 

17 
18 
19 
20 

21 
22 

23 
24 

n. Prepa red by al'ety l ~1Li ll g compound 15; thc ena ntiomorph was described b y 
Ii. C. IJockett, V. D eu lorc lI , A . L . SedorI' , Hnd J . R . Mcndh'e, J. Am . Che m . Roc. 
60, 278 (1938). 
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more of the following structural features : (a) The 
a or (3 anomeric configuration a t carbon atom 1 ; 
(b) the configurations of the other carbon atoms of 
the pyranoid ring (including C5 in the hexopyranosyl 
derivatives and hexuronamides); and (c) the nature 
of the substituent, if any, at C5. Similar distincti.ons 
apply to their acetate es ters and to the reducmg, 
acetylated pyranoses. 

3. Classification of the I-Acetamido Deriva­
tives Into Structurally and Configura­
tionally Related Groups 

The 16 compounds (1 to 16) were divided into two 
structural groups, according to whether they did or 
did not have a pyranoid ring. 

The pyranoid compounds were divided in.to three 
groups; the members of each group h ave lIke con­
figurational features. 

3.1. N-Glycopyranosylacetamides of the xylo 
Configuration 

The members of this group have the following 
general formul a (I ). 

R' 

O
~ 

NH-C-CHs 

RO OR 

OR 

Compounds 1, 2, 6, and 7 have the above general 
formula, with the following substituents. 
1. N -Acetyl-(3-D-xylopyranosylamine, R = H; R' = H . 
2. N -Acetyl-(3-D-glucopyranosylamine, R = H ; R' = 

CH 20H. 
6. N-Acetyl-2,3 ,4-tri-0-acetyl-(3-D-xylosylamine, R = 

Ac ; R' = H. 
7. N-Acetyl-2,3,4,6-t e tr a-O-ace ty l-(3-D-g I u c o s y 1-

amine, R = Ac: R' = CH 20Ac. 

3.2. N-Glycopyranosylacetamides of the lyxo 
Configura tion 

The members of this group have the following 
general formultt (II). 

Compounds 3, 12 , 8, and 14 have this general 
formula, with the following subst ituents. 
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3. 

12. 

8. 

14. 

N-Acetyl-(3-D-mannopyranosy lamine, monohy­
drate, R = H ; R' = CH 20H. 
l-Acetamido-l-deoxY -?-D- mannopyranuron­
amide, R = H ; R' =CONH 2, and t he disposition 
at C l may be the opposite of that depicted. 'j 
N -Acetyl-2 ,3,4,6-tetra-0-acetyl-(3-D -m an nos y 1-", 

amine, R = Ac; R ' = CH 20Ac. 1 

l-Acetamido -2,3,4- t ri -0 -ace t y 1-I-d e 0 XY-?-D- ) 
mannuronamide, R = Ac; R' = CONH 2, and 
the disposition at C l may be the opposite of 
that depicted. 

R' 

O
~ 

NH- C-CH) 

Ra OR Re 

.J 
3.3. N-Glycopyranosylacetomides of the arabino ,-

Configura tion ( 

The members of this gro up have the following I 
gener al formula (III). 

R' 

o RO 

OR ~ 
NH-C-CH, 

OR 

m 

Compounds 10 and, possibly, 13 have the above I 
general Jormula, with the following substituen ts. Lir 
10. N -Acetyl-2 ,3,4,6-tetra - 0 - ace t y l-a-D-galactosyl-," 

amine, R = Ac; R' =CH 20Ac. ' 
13. l-Acetamido-l-d eo x y-a(?)-D-galactopyranuron­

amide pentahydrate, R = H ; R' = CONH2• 

Compounds 4, 5, 9, and 11 (and, possibly, 13) 
have formula IV, with the substituents indicated. 

R' 

O
~ 

Re NH-C- CH 3 

OR 

OR 

l 
,J 

J 
'1 

4. N -Acetyl-a-L-arabinopyranosylamine, R= H ; .J 
R' = H . _ 

5. N - Acetyl- (3 -D-galactopyranosylamine, R= H ; , 
R' = CH20H. 

9. N -Acetyl-2,3,4-tri-0-acetyl-a-L-arabinosylamine, 
R = Ac ; R' = H. 

11. N-Acetyl-2,3,4,6-tetra-0-acetyl-(3-D-galactosyl-
amine, R = Ac; R' = CH20Ac. -

13. l-Acetamido-l-deoxy-(3(?) -D-galactopyranuron- . 
amide pentahydrate, R= H; R' = CONHz. ( 

3.4. l,l-Bis(acetamido)-l-deoxypentitol 
Derivatives 

Nl 

j 
Compounds 15 and 16 have the general formula V, ! 

with the following substituents. ,I 

1 



~ 

i 

H 
CHaCO- NH-C- NH- COCHa 

I 
HCOR 

RO~m: 
I 

ROCH 
I 

HCH 
I 

OR 

v 
115. 1,1-Bis(acetamido) -1-deoxY-L-arabini tol, R = H. 
. 16. 1 , 1-Bis (ace tamido ) -2 , 3 ,4 , 5 - te tra - 0 -ace tyl-1-

deoxY-L-arabinitol, R = Ac. 
These compounds probably adopt s, modified form 

of the planar, zigzag conformation depicted in general 
) formula VI. 

~ 4. 

"0 ~?~ NH-COC H, 

H~"V ~ M ~H 
H H NH- COC Hs 

JlI 

Classification of the Reducing, Acety­
lated Pyranoses Into Structurally and 
Configurationally Related Groups 

;c These eight pyranoid acetates (compounds 17 to 
24) were divided into four configurational groups. 

>Three of the compounds (18, 20, and 22) are ketose 
. derivatives. 

1

4 .1. Reducing, Acetylated Pyranoses of the xy 10 
Configuration 

The members of this group have the following 
. general formula (VII). 

R" 

·,0 
OA o 

= 
? Compounds 17 to 20 have the above general for­
mula, with the following substituents. 
17. 2,3 ,4-Tri-O-acetyl - a - D-xylopyranose, R= H; 

R' = OH ; and R" = H . 
118. 1,3,4,5-Tetra-O-acetyl -a-L-xylo-hexulopyraLlose 

(1, 3, 4 , 5-tetra -O-acetyl -a -L-sorbopyranose), 
~. R= CH20Ac; R ' = OH; R" = H; and the 
..... molecule is the mirror image of that depicted. 
v19. 2,3,4,6-Tetra-O-acetyl- J3-D-glucopyranose, R = 

OH; R' = H; and R" = CH20Ac. 
·20. 1,3,4,5, 7 -renta-O-acetyl-a-D-gluco-heptulopyra­

nose, R= CH 20Ac ; R' = OH; and R"= 
CH20Ac. 

ijG9541- 61- 3 33 

------- -------------

4.2. Reducing, Acetylated Pyranose of the 1yxo 
Configura tion 

Compou nd 21 ha the following formula (VIII). 

ACO H2C 

c.o:~ 
AO~~~H 

= 
21. 2,3,4,6-Tetra-O-acetyl-a-D-mannopyranose 

4.3 . Reducing, Acetylated Pyranoses of the arab ino 
Configuration 

These compounds have the following general 
formula (IX). 

22. 

23. 

o R" R 

AcO AcO R' 

' 00 

1,3,4,5-Tetra-O-acetyl-J3-D-arabino-hexulopyra­
nose (1,3 ,4,5-tetra-O-acetyl-J3-D-fructopyra­
nose), R= OH; R' = CH20Ac; and R" = H . 

2,3,4,6-Tetra-O-acetyl-J3-D-galactopyrano e, R= 
H ; R' = OH; R" = CH20Ac; and the molecule 
is the mirror image of tha t depicted . 

4.4. Reducing, Acetylated Pyranose of the ribo 
Configuration 

Compound 24 has the following formula (X ). 

AcOH ZC 

o AoO 

OAe AcO' 

0 " 

x 

24. 2,3,4,6-Tetra-O-acetyl-a-D-talopyranose 

5. Discussion of the Spectra 

In the present tudy, the positions of the various 
absorption bands for each of 24 sugar derivatives 
have been determined; the relative in tensities of ab­
sorption were not examined in d etail. The bands 
were compiled, and were studied by statistical and 
comparative methods, as previously described [2]. 

All of the compounds in the present study and all 
19 of the (monosaccharide) acetylated methyl 
aldopyranosides previoLlsly examined [3] show bands 
in the following spectral regions (al ternative inter­
pretations and some tentative assignments in paren­
theses) : at 2994 to 2933 cm- 1 (or 2976 to 2907 
em - I; C- H stretching) ; at 1449 to 1408 cm - 1 (C- H 
bending) ; at 1379 to 1366 em- I (CH3- C deform a-



tion) ; at 1282 to 1247 cm- l (acetyl, attached to 
nitrogen or to oxygen); at ll51 to lll4 cm- l ; a t 
ll07 to 1074 cm- l (C- O stret chin g) ; a t 1072 to 
1052 cm- 1 ; at 1050 to 1016 cm - 1 : at 962 to 933 cm- 1; 

at 917 to 895 cm- l (or 903 to 862 cm- I ); at 636 to 
600 cm- l (or 625 to 597 cm- l ; N -ace tyl, O-acetyl, 
or both) ; and a t 432 to 399 cm- l . 

Excep t for compounds 15 and 20, all of the above 
compounds show a band a t 1348 to 1316 cm- 1 (C- H 
bending) ; excep t for compound 12, a band is shown 
at 1239 to 12ll cm- l ; and, except for compolmds 
1,2, and 14 to 16, a band is shown a t 379 to 367 cm- 1. 

The spectra were next examined in groups, as 
given in table 2. 

T A BLE 2. StTuctuml gTOUpS stu died 

Group Structural feature Com pound s (serial 
n um bel's) in grau!) 

1 Acetamido (amide, scconda ry) ____________ I to ]6 
la N -AcetyL ______________ ____ _______ _______ 1 to 5 
I b N -Acctyl-O-acctyL _______________________ 6 to 11 
Ie .iV-Acety l; amide (pr imal.' ." ) ________________ 12, ]3 
l ei N-Acety l-O-acetyl; amidc (primar y) _______ 14 
] e N-Acety l; opcn chain _____________________ 15 
If N-Acetyl-O-acety l; open chai n ______ ______ 10 
2 O-Acet yL. ___ ______ ____ ______ ___ __ ________ 6 to 11, 14 , 16, 17 to 24 
3 A m ide, primar y ________ ________ ___________ 12 to 14 
4 lIyei ratc ___ ______ ___ __ __ __________________ 3 13 
5 H yd roxy l group ___ _______ _________________ I 'to 5, 12, 13, 15, 17 to 24 
5a A oomcric h yd roxy] group , on ly ___________ 17 to 24 
6 Open chain ______ ______ ____ _______________ 15, 16 
7 Pyra noiel ring_ __ _____ __________ _________ __ 1 to 14, 17 to 24 

Bands characteris tic of fun ctional groups were 
found to fall in to t wo categories : (a) Those tha t 
m ain tain their iden tity, and (b ) those that, although 
present, are obscured or matched by bands (in the 
same spectral regions) given by compounds no t 
possessing the function al group under consideration . 
Consequen tly, bands in the second ca tegory have no 
diagnostic value in the presen t study. 

5.1. Bands That Maintain Their Identity 

Th e following bands wer e shown only by com­
pounds (in this study) having the stru ctural fea tures 
men tion ed ; possible assignments are given in paren­
theses. All of the acetamido compounds (group 1, 
tabl e 2) showed a t leas t one band a t 3356 to 3236 
cm- 1 (N- H stretching) ; a t 1709 to 1661 cm- l 

(amide I ); and at 1575 to 1541 cm- 1 (amide IT). 
Group 1a showed a band at 3268 to 3226 cm- l (or 
3257 to 3215 em- I); in the range of 3247 to 3205 
em- I, a band is also shown by nin e of the other 
secondary amides (compounds 6 t o 10, 12 to 14, and 
16), but no t by the members of group 5a or by any 
of th e acetylated m ethyl glycosides previously 
studied [3] ; hence. the band is presumably attribu t­
able t o N- H s tretching. Group 1a also showed 
a band at 3125 to 3077 em- I, shown by three other 
secondary amides (compounds 6, 7, and 13) , but no t 
by any of the other compounds just ment ioned ; thus, 
this band, too, is probably attributable to N- H 
stret ching. 

All of th e acetate esters (group 2 and the acetylated 
methyl glycosides) show a band at 1751 to 1736 cm- 1 

(acetate ester , C= O stretching) which is no t dis­
pl ayed by the other compounds in this s tudy. 
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5.2. Bands That, With These Compounds, Are Not J 
Unequivocally Characteristic of Customarily- I 

Assigned F ea tures I 

All of the acetamido compounds (group 1, table 2) 
showed bands at 1302 to 1258 cm- l (amide III) and I 

741 to 699 cm- 1 (amide V), and a t ll24 to llOl cm- I ; 

however , bands in one, two, or all three of these 
regions are also shown by some non-nitrogenous com­
pounds in this study_ 

All of the acetate esters (group 2 and the acetylated 
methyl glycosides) show a band a t 667 to 637 cm- l ; ' 

however , a band in this region is also displayed by ~ 
compounds 3 to 5 (which are not ace tate esters). : 

For tbe primary amides (group 3), non e of the 
bands customarily regarded as being characteristic I 
of this fun ctional group could be used as an unequivo­
cal indica tion of its presence. These bands, shown I 
by all the members of group 3, were as follows : At ~. 
3356 to 3322 cm - l (bonded NH , N- H stretching) ( 
[shown by three of t be second ary amid es (compounds 
9, ll , a nd 15)] ; a t 3215 to 3205 cm- J (bonded NH, 
N- H stretching) [shown by two of the secondary 
amid es (1 and 10)]; at 1667 to 1661 cm- 1 (amide I) 
[shown by six of the secondary amid es (1, 3, 4, 10, 15, 
16)] ; at 1445 to 1427 cm- 1 [shown by 10 of the " 
secondary amides (1, 2, 5 to ll , and 16) , by all but 
on e (compound 22) of tb e members of group 5a, and 'j 
by all 24 of the methyl glycoside ace tates previously 
s tudi ed [3]] ; and at 1403 to 1391 cm- l (amid e VI) 
[shown by three of the secondary amides (4, 5. and 
7), by two members of group 5a (17 and 18), and by 
six methyl glycoside aceta tes (previous study [3], t::; 

compounds 2, 6, 7. 13, 22 , and 23) ]. 
Th e hydrates (group 4) show bands a t 1664 t o < 

1642 cm- l tha t overlap , somewhat obscure, or aTe 
obscured by, amide bands in the same region. 

As r egards t he compounds having on e or more 
hydroxyl groups (group 5), all of tbe compounds 
having an anom er-ic hydroxyl group only (group 5a) 
show a band at 3597 to 3367 cm- l (O- H str etching) 
no t displayed by any ace tylated methyl glycoside ' 
s tudied [3]. However , a band in this r egion is \ 
shown by the a mides 2, 3, 5, 12, 13, and 15 (having 
hydroxyl groups) and by the amid es 8, ll , 14, and, I 
perhaps, 16 (compounds having no hydroxyl group); 
for these compounds, the band is, presumably, at­
tributable to N- H stretching. Furthermore, as 
previously men tioned, all of the compounds in the r 
presen t study (and 19 acetylated methyl aldo- 1 

PYTanosides) show a band at 1072 to 1052 cm- l ancI.; 
at 1050 to 1016 em- I, encompassing a region usually 
associated with vibrfltions of the C- O- H group. 

N o bands were noted which could be correlated 
with the absen ce (group 6) or presenc,~ (group 7) of . 
the pyranoid ring. <; 

The effects, on the spectra, of changing the 
anomefic group from hydroxyl to (a) acetamido and·~ 
(b) methoxJ l (with all other hydroxyl groups 
acetylated) are summarized in t abl e 3. For com- I 

parison , the bands recorded for tetrahydropyran [4] 
are also listed. 



TA ll"i"E 3. E.(rect of chang1:t1g the anomeric grott p fr om h ydroxyl 
10 (a) acelamido and (b ) melhoxyl. ; and comparison wilh bands 
of lelmhyd"oPYTan 

Spectral range of ballds (em-I) shown by every mem ber 
of the group of com poun ds 

;; Bands (em-I) of 
tct rallydropyran " 

Hydroxy l Acetamido 
(group 53, table 2) (group 1 b, table 2) 

3597 to 3367 

Meth oxyl 
(sec ref. [3]) 

;, ---_._ --- _._--- ---- 2994 to 2976 

29B9 to 2907 

3378 to 3268 
or 3356 to 32.36 

2994 to 2950 2994 to 2950 
or 2985 to 2941 
or 2976 to 2907 

) 

> 

1757 to 1742 } 
or 1751 to 1736 
or 1742 to 1718 

or 2976 to 2907 

1751 to 1742 
or 1742 to 1727 

170 l to 1675 

or 2915 to 2841 

1751 to 1736 

__ __ ______ . ______ __ ______ ___ _ ._ ____ ___ _ 1565 to 1555 
___ ____ _______ _____ _____ __ _ . __ ____ ___ __ or 1560 to 1536 ____ ___ ___ _ . ______ _ 
___ _____ __ ._____ ___ 1477 to 14 62 _____ __________ ____ _ 1473 to 14.16 

or 1462 to 1447 
1443 to 1433 1451 

1381 

1348 

1296 

1272 
1256 

1-149 to 1433 

1385 to 1374 
or 1377 to 1372 

b 1340 to 1323 

1271 to 1247 

1441 to 1433 

1374 to 1368 
1333 to 1316 

or 1325 to 1312 
1299 t.o 1258 

or 1279 to 1253 
or 1253 to 1238 
or 1241 to 1229 
or 1238 to 1224 
or 1229 to 1217 

138.5 to 1372 
Or 1379 to 1368 

1348 to 1321 
or 1335 to 1318 

1264 to 12-J7 
or 1256 to 1239 

1236 10 1221 
or 1227 to 1217 

1202 _______ ___ ____ __ ._ __ or 1224 to 1211 or 1224 to 1202 
_____ ._. ___ . ___ ____ _ . ______ ______ ______ . ___ __ ______ _____ __ . 1200 to 1172 
. __ ._ . __ ___ ._._ ___ _ _____ ___ _____ ___ ___ _ 1179 to 11 60 or 1190 LO 1167 

1160 1166 to 1152 or 1168 to 11 49 __ ___ ____ . ________ _ 
_____ . _____ ._ ______ 1140 to 1127 or 1126 to 1114 11 48 to 1115 

1097 1105 to 1076 

1070 to 1054 

1050 1050 to 1041 
10~3 __ ________ __ __ ___ __ _ 

1012 __ ______ _ . ______ _ • __ 

_____ ______ .__ ____ _ 989 to 978 
969 _. __ __ __ _ . ___ ____ __ _ 

875, 856, 818 

962 to 938 
or 9[,2 to 921 

911 to 898 
(or 910 to 896) 

or 907 to 893 
(or 905 to 891) 

887 to 864 

676 to 656 

(or ]] 22 (0 11 06) . ___ . ______ ___ . __ _ _ 

or 1117 to 1099} 
or 1106 to 1089 } 1114 to 1086 
or ]099 to 1085 01' 1107 to 1074 
or 1092 to 1068 

or 1070 to 1056 
or 1068 to 1049 
or 1059 to 1041 
or 1041 to 10 16 
or 1021 to 1005 

1068 to 1052 
or 1060 to 1042 

0 1' 1048 to JOn 

or 1026 to 1006 

(or 1016 to l00~) ___ . ___ ___ ______ __ _ 

0: J0 14 to 99O} 1006 to 'J77 
or 996 to 979 
or 989 to 972} or 984 to 951 

967 to 955 

or 965 to 948 
or 958 to 947 }- - ---~;. -~~- ;~ -~;; -

940 to 914 
909 to 904 917 to 903 

(or 907 to 902) ___ . _____ _ . _____ _ 

880 to 862 
741 to 711 

678 to 665 
or 673 to 648 

(or 665 to 645) 
or 655 to 637 
or 649 to 635 

01' 907 to 897 

898 to 875 
or 889 to 867 

666 to 648 

or 660 to 638 
or 649 to 626 

__ _ . __________ . __ _ . 636 to 615 ___ ____ ____ ______ __ _ 
or 638 to 619 
or 622 to 603 _ ___ . _______ ______ _ ___ ____ _____ _ . ___ ._. f>l5 to 600 

____ __ . ____ ________ . ______ ____ ____ ._ .__ (or 608 to 599) 
____ _____ _ .. . _._. __ 604 to 597 01' 605 to 597 
__ __ . _. _____ __ . _____ ___ ___ _______ ____ _ . or 600 to .\87 

or 612 to 597 
or 602 to 577 

or 596 to 571 

i>: :::::::::::::::::: --------571 -to -544--

or 591 to 579 
or 581 to 561 

(or 579 to 558) 
or 570 to 546 

____ . _. _____ . ____ . _ or 562 to 522 

525 to 516 { 

546 to 522 

or 533 to 516 
(or 529 to 515) 

509 to 493 

: : ::::::::::::::::: ----.- --489 -to -476-- : ::::::: :::::::::::: 

520 to 49l 

or 499 to 482 
or 491 to 475 

T A BL 8 3. R,O'ecl of changing lhe anome'''ic (JTOUp .f1'om hyd"oxyl 
10 (a ) acelamido and (b ) methoxyl ; and compm'ison wilh bands 
of lelrahyd1'opyran- Cont inucd 

peetral range of bands (em- I) .how-n by every member 
of the gron p of compounds 

Bands (ern- I) of 
t.ctrahyd ropyran u 

H ydroxyl Acetamido 
(group 5u, table 2) (group lb. (f,ble 2) 

Methoxyl 
(sec ref. [3]) 

__ _____ ______ ______ ___ _____ _____ _______ ___ __________ ______ _ 170 to 451 
____ __ ___________ ._ -155 to -142 ______________ ___ ____ ___ _________ __ ___ _ 

~ ~ ~ ~~ ~~ ~~~ ~ ~ ~ ~~ ~ ~~~ - -- -- - - -~;~ - ;~ -~~; -- (~ :: !IT ~~ :g~) } 428 to 399 

or 40R to 390 
or 398 to 384 

379 to 374 
296 to 279 

(or 412 to R98) 
or 398 to 383 

379 to 375 

• Rands recorded by Burket and Badger [41. 
b Except compound 20. 

376 to 367 

Only one anomer ic p air of N -glycopYTanosyl­
ace tamid es (compounds 10 and 11) was available 
for in tercomparison ; bands differ en tiating between 
the e anomers are l isted in tabl e 4. 

T AB I, E 4. Bands (em-I) di.U'erenlialing bel ween the anomers of 
K -acelyl-2, 3, 4,6-1elm-O-acelyt-D-galaclosy la ,nine 

10 (a ) 11 (fJ) 10 (a ) 11 ({3) 

3215 H08 
3058 1376 
2801 1333 
1664 1253 
H OG 1037 

1064 870 
9-J3 667 
834 533 
7 11 493 
307 452 

29-Jl 445 
2890 430 
1751 361 
1513 355 
1473 348 

34l 

Barker amI coworkers [5] memioned that com­
pound 17 (jn a N uj ol mull) showed bands at 929, 
914 , b98, 889, 878, and 759 cm- l ; in th is region , our 
spectrogrfl m 17 (potassium chloride pellet) shows 
bands at 937, 910, 893, 878, and 768 cm - l . Th e 
spectra of compounds 18 to 21 in chloroform and in 
J ioxane bave becn presen ted previously [6]. 

F igure 1 gives the percen tage of the N-acetyl­
glycosylamines (group l a) tha t show absorptioll 
bands in the various regions of the infrared spectrum , 
and figure 3 provides tbe same kind of inform ation 
for their acetate esters (group Ib) ; for convenien t 
comparison , figure 2 shows t he posi tions of bands 
(cm- l ) in the infrared absorp tion spectra of th e 
compounds in groups l c to If. Figures 4 and 5 give 
the percentages of the reducing, p:r ranose aceta tes 
(group 5a) and of the acetylatcd methyl aldopyranos­
iJes of 19 monosaccharides l3], r espectively, that 
show abso rption bands in th e various r egions of the 
infrared spectr um. F or t he range of 5000 to 2000 
cm- l in flgures 1 Lo 5, decrements of 20 em- l in 
wavenumber were used ; and , for t he ran ge of 2000 
to 250 cm- l , decremen ts of 10 cm- t • 
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FIG URE 1. P ercentage, oj the N -acetyigiycosylamines (grou p 1 a), which showed abs01'plion at the vmiolts regions of the infrared 
spectTli11L 

12 

13 

I~ 

14 

16 

WAVE NUM BER ,em-I 

FIGURE 2. Positions of bands (cm- I ) in the infrared abs01'ption spectra oJ compounds 1 2 to 16 (grou ps 1 c to I f). 

"' '" " ... 
z 

"' u 
a: 

"' a. 

WAVE NUMBER,em- 1 

FIGURE 3. P eTcentage, oJ the acetate esters of N-acetylglycosylamines (grou p lb ), w hich showed absorption at the various regions 
of the infraTed spectrum. 

< 

< 

6. Experimental Procedures 

6 .1. Preparation and Purification of the 
Compounds 

The compounds listed in table 1 were prepared by 
the methods given in the references cited . Th e 

compounds were prepared in the course of earlier 
studies on the ring structure of N -glycosylacetamides,s 
[7,8] and reducing, pyranose acetates [9] . Each com­
pound was recrystallized from an appropriate solvent I 
until further recrystallization caused no change in 
its melting point or optical rotation. 
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WAVE NUMBER,em- 1 

F I GU R E 4. Percentage, of the reducing, pyranose acetates (group 5a), which showed absorption at the various regions of the i nfral'ed 
spectrum. 

WAVE NUMBER ,em - I 

FIGURE 5. P ercentage, of the acetylated methyl aldopyranosides of nineteen monosaccharides, wh7:ch showed absorption at the various 
Tegions of the infTaTed spectrum (calculated .from data in Tef. (3)). 

6.2. Preparation of the Pellets a Beckman 1"J odel IR4 (dou ble·beam) spectrophoto­
meter equipped wiLh prisms of sodium chloride. 
The rest were recorded with a Perkin-Elmer Model 
21 (double-beam) spectrophotom eter equipped with 
a prism of sodium chloride (for the range of 5000 to 
667 em - I) and of cesium bromide (for the range of 
667 to 250 em - I) , as previousl~T described [2]. 

Some n,bsorption attributable to water (in the 
compound , t.he alkali halide, or both) was observed 
at 3448 and 1639 em - I and, attributable to atmos­
pheric water vapor, in the far-infrared curves. 
These regions are drawn on the spectrograms with 
dashed lines which are not to be interpreted 
quan tiLativcly. 

Sampl es for spectrophotometric study were pre­
pared in the solid phase, as pellets consisting of the 
crystalline compound suspended in an alkali-metal 
halide, exactly as previously described [2]. For the 
range of 5000 to 667 cm- I, a concentration of 0.4 
mg of compound per 100 mg of potassium chloride 
was used ; a concentration of 2 mg per 100 mg was 
also used for compounn 16. For the range of 667 
to 250 cro - I, a concentration of 2 mg of compound 
per 100 mg of potassium iodide was used, except for 
compound 4 (0. 67 mg per 100 mg). Comparisons of 
intensity of absorption, from one compounn to 
another can only be true and quantitative wh ere the 

, molar con cell tra tion is the same. . " The authors express their gratitude to Harriet L . 
6 .3 . Measurement of Infrared Absorption 

The spectrograms are shown in figures 6 ann 7 . 
That in figure 6 for compound 15 was recorded with 

F rush for prepn,ring and purifyin g all of the com­
pounds used in this study, and to J. E . Stewart and 
J . J . Comeford for recording the infrared absorption 
spectra . 
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FIGU RE 6. Spectrograms of materials in potassium chloride pellets. 
1, N-Acetyl-P-D-xylopyranosyla mine; 2, N-acetyl-P-D-glucopyranosylamine; 3, N-acetyl-p-D-manllopyranosylamine, monohydrate; ., N-acetyl-a-L-arabioopyranosyl­

amine. 
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FIGURE 7. Spectrograms of matel·ials in potassi1l1n iodide pellets.-Continued 
9, N-acetyl-2,3,4-tri-O-acetyl-a-Irarabinosylamine; 10, N-acetyl-2,3,4,6-tetra-O-acetyl-a-D-galactosylamine; 11, N-acetYI-2,3,4,6-tetra-O-acetYI-I/-D-galactosylami ne; 

12, 1-acetamido-l -deoxY-?-D-mannopyranuronamide. 
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FIG UR E 7. Spectrograms of materials in potassium iodide pellels.- Continued 
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