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acid, and isolation as D-galactose a-methylphenylhydra-
zone established the D- series. 

CH3 

H2N 

3. H^ 
4. a-methylphenylhydrazine 

D-galactose a-methylphenyl 
hydrazone 

Nickel desulfurization of 10 gave 12, Ci3H23NO6. 
Chromic acid oxidation of 12 afforded 13, Ci3H2INO6, 
which gave a positive iodoform test and displayed a 
new n.m.r. peak, intensity 3H at 8 2.3, consistent with a 
methyl group adjacent to a carbonyl function. The 
product of borohydride reduction of 13 again gave 
a negative iodoform test. These da ta located the side-
chain substituents. 

Further reactions confirmed these assignments and 
established side-chain stereochemistry. Lincomycin 
was mercaptolyzed to methylthiolincomycose, 14, 
CiSH36N2O6S2. Hydrazinolysis of 14 afforded lincos-
amine dimethyl dithioacetal, C I 0 H 2 3 N O S S 2 , 15, which 
was converted to the 2,4-dinitrophenyl derivative, 
Ci6H25N3O9S2, 16. 
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Periodate-permanganate1 1 oxidation of 16 afforded 
2,4-dinitrophenyl-D-allothreonine, an amorphous solid 
isolated by countercurrent distribution and identified 
by analyses and optical rotations.12 Thus, lincomycin 
appears to be chemically related to celesticetin,13 '14 

for which the partial structure has been published.15 

(11) R. U. Lemieux and E. von Rudloff, Can. J. Chem., 33, 1701 (1955). 
(12) J. P. Greenstein and M. Winitz, "Chemistry of the Amino Acids," 

Vol. II, John Wiley and Sons, Inc., New York, N. Y., 1961, p. 1564, 
(13) C. De Boer, A. Dietz, J. R. Wilkins, C. N"., Lewis, and G. M. Savage. 

Antibiotics Ann., 831 (1955). 
(14) H. Hoeksema, G. F. Crum, and W. H. Devries, ibid., 837 (1955). 
(15) J. W. Hinman and H. Hoeksema, 129th National Meeting of the 

American Chemical Society, Dallas, Texas, April, 1956. 
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Celesticetin. IV. The Structure of Celesticetin 
Sir: 

The partial structure of the antibiotic celesticetin 
has been reported1 to be 1. 
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Structural studies on lincomycin2 have shown tha t it 
is chemically related to celesticetin. The present 
studies now extend the comparison between the two 
materials and celesticetin is shown to have structure 
2 and desalicetin to be 3. 

The earlier work on celesticetin did not resolve the 
question as to whether the octose consisted of a straight 
or a branched chain. The exact locations of the hygric 
amide and methoxyl functions were also in doubt, and 
the stereochemistry of the sugar was unknown. The 
preparation of the identical compound, 4, from both 
lincomycin and celesticetin resolves these questions. 
Celesticetin is found to have the same carbon chain, 
order of substitution, and stereochemistry as linco­
mycin. 
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2 , R = salicyloyl; celesticetin 4, R1 

3 , R = H; desalicetin 
Me; R2 = H 

5, R1 = H; R2 = --SCH3 

6, R1 = R2 = H 

N-Acetylmethylthiolincosaminide, 5, has previously 
been prepared from lincomycin.2 Trea tment with 
Raney nickel desulfurized 5, giving 6 as a crystalline 

(1) H. Hoeksema and J. W. Hinman, 129th National Meeting of the 
American Chemical Society, Dallas, Texas, 1956; J. Am. Chem. Soc, in 
press. 

(2) H. Hoeksema, B. Bannister, R. D. Birkenmeyer, F. Kagan, B. J. 
Magerlein, F. A. MacKellar, W. Schroeder, G. Slomp, and R. R. Herr, 
ibid.. 86, 4223 (1964) 
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substance. Methylat ion of the two free hydroxyls 
of 6 with sodium hydride and methyl iodide in dimethyl-
formamide then gave 4 which was isolated by counter-
current distribution and crystallized. 

In the celesticetin series the same group of reactions 
was used. Hydrazinolysis cleaved the amide and gave 
/3-hydroxyethylthiocelestosaminide, 7, as a crystalline 
compound. Acetylation with acetic anhydride in 
ethanol, followed without purification by t rea tment 
with acetone and sulfuric acid, afforded 8. The latter 
was noncrystalline bu t was purified by countercurrent 
distribution. Raney nickel desulfurization of 8 pro­
vided the expected compound, 9. Methylat ion by the 
earlier procedure again led to 4, isolated by counter-
current distribution. I t was identical with the cor­
responding compound from lincomycin by mixture 
melting point, analysis, infrared spectrum, and n.m.r. 
pat tern. 
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The stereochemistry at carbon 1 was deduced by 
comparison of the n.m.r. of compound 7 with t ha t of the 

corresponding material, a-methylthiolincosaminide (10), 
obtained from lincomycin. Since the J values of 4.5 
c.p.s. for the doublet ascribed to the anomeric hydrogen 
at carbon 1 are identical for both compounds, and the 
remaining stereochemistry of the two compounds is the 
same, the thio grouping must be a. as in lincomycin. 
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I t is of interest to note tha t the same octose, sub­
sti tuted differently at three sites, is produced by two 
distinctly different actinomycetes, and tha t both 
substances are active antibiotics. The biosynthetic 
implications are under investigation. 

Acknowledgment.—Grateful acknowledgment is 
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The Inorganic Chemistry of Nitrogen. By W I L L I A M L. J O L L Y , 
Un ive r s i t y of Cal i fornia , Berke ley , Calif. W . A. B e n j a m i n , 
Inc . , 2465 B r o a d w a y , N e w Y o r k 25, N . Y . 1964. xi + 124 
p p . 12 X 24 cm. Pr ice , $5.75. 

T h e ed i tors of t h e series of m o n o g r a p h s of which th i s v o l u m e 
is a p a r t , s t a t e in the foreword t h a t t he se v o l u m e s fulfill t h e 
following t h r e e func t ions : (1) a selection of these vo lumes can be 
used a s a " t e x t b o o k for an a d v a n c e d inorganic c h e m i s t r y course 
t h a t m a k e s full use of phys ica l c h e m i s t r y p r e r e q u i s i t e s " ; (2) t h e 
series in to t a l c o n s t i t u t e s a reference t r ea t i se of inorganic chemis ­
t r y s y s t e m a t i z e d b y phys ica l pr inc ip les ; a n d (3) each m o n o g r a p h 
b y itself r ep re sen t s a spec ia l i s t ' s i n t roduc t i on to a specific research 
field. I t is t h e opin ion of t h e reviewer t h a t t h e p re sen t v o l u m e 
could ve ry well form one of a selected series t o fulfill funct ion 1, 
a n d t h a t th i s vo lume del ightful ly fulfills funct ion 3 , p rov id ing as 
it does an exceedingly a t t r a c t i v e i n t r o d u c t i o n to research in t h e 
inorganic c o m p o u n d s of n i t rogen . T h e v o l u m e is, however , 
too brief a n d prov ides an insufficient n u m b e r of references to t h e 
original l i t e r a t u r e to serve as an effective reference t r ea t i s e . 

T h i s book is d iv ided in to eleven c h a p t e r s en t i t l ed T h e U n i q u e 
F e a t u r e s of X i t r o g e n ; E l e m e n t a r y N i t r o g e n ; A m m o n i a ; N i t r o ­
g e n - H a l o g e n C o m p o u n d s ; t h e H y d r o n i t r o g e n s and H y d r o x y l -
a m i n e ; N i t r o g e n Oxides a n d Oxy-Acids ; S u l f u r - X i t r o g e n C o m ­
p o u n d s ; P h o s p h o r u s - N i t r o g e n C o m p o u n d s ; C a r b o n - N i t r o g e n 
C o m p o u n d s ; B o r o n - N i t r o g e n C o m p o u n d s ; T h e r m o d y n a m i c s of 
N i t r o g e n C o m p o u n d s . T h i s book is a t t r a c t i v e l y wr i t t en a n d re­
flects t h e b r o a d exper ience of t h e a u t h o r in n i t rogen c h e m i s t r y . 

T h e small size of t h e v o l u m e m a k e s it inev i t ab le t h a t n u m e r o u s 
top ics which m a n y inorgan ic c h e m i s t s would cons ider i m p o r t a n t 
will be o m i t t e d , a n d t h e reviewer missed seeing some of his 
" p e t " top ics . T h e reviewer found few typog raph i ca l or o t h e r 
e r ro r s . 

In view of t h e m o d e r n c h a r a c t e r of mos t of the wr i t ing , it is a 
b i t surpr i s ing t o find t h a t t h e a u t h o r re lapses in to t h e obso le te 
j a rgon of t h e " s o l v e n t - s y s t e m " concep t of acids a n d bases on 
p . 28 in s t a t i n g t h a t " such acids (as C H 3 C O O H ) a re s t rong in 
a m m o n i a . " H o w e v e r , such re lapses a s th i s a re r a r e . T h e re­
viewer is de l igh ted to r e c o m m e n d th i s ve ry a t t r a c t i v e v o l u m e to 
all ser ious c h e m i s t r y s t u d e n t s a s well as t o professional c h e m i s t s 
genera l ly . C e r t a i n l y , no inorganic chemis t will wish to be 
w i t h o u t i t . 
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CERNf, J A N K O C O U R E K , a n d J O S E F P A C A K . A c a d e m i c Press , 
Inc . , I l l F i f th Ave. , New York , N . Y. 1963. 1006 p p . 
17.5 X 25 cm. Pr ice , $32.00. 

F e w , if a n y , sub-disc ip l ines of organic c h e m i s t r y a re ove r ­
l apped b y m o r e var ied in te res t s t h a n t h e c a r b o h y d r a t e field. 
H e r e t h e phys ica l o rganic chemis t , t h e b iochemis t , t h e im-
m u n o c h e m i s t , a n d t h e indus t r i a l chemis t , a s well a s a hos t of 


