
It has thus becn proved for the first timc with the complexes 
( 1 )  and (2) that the EDA-CT band in EDA complexes with 
an optically active component can develop circular di- 
chroism and contribute to optical activity. 
As stated above, the optically active part of a charge trans- 
fer is extremely small. Accordingly, this effect could not be 
detected with another EDA complex, (+)-methylcyclo- 
hexanone tetracyanoethylene (3), in heptane. 
Plain dispersion curves [2] with a superimposed positive 
Cotton curve were obtained for the EDA complexes of 
methyl (-)-d~-[2,4,5,7-tetranitrofluorenylideneaminooxy]pro- 
pionate as optically active acceptor with 2-methylnaphthalene 
(4) or stilbene (5) in benzene and carbazole (6) in dioxan. 
Methyl (+)- and (-)-~-[2,4,5,7-tetranitrofluorenylideneamino- 
oxylpropionates with anthracene (7) in benzene yielded plain 
dispersion curves with a superimposed positive or negative 
Cotton curve, respectively. Circular dichroism could not be 
observed, within the limits of accuracy, for the EDA com- 
plexes (4)-(7). The effect referred to under 1 .  above, viz. 
change in the absorption band of the optically active com- 
ponent responsible for the optical activity, comes into play 
in the case of complexes (4)-(6). This leads to a change 
in the rotatory dispersion in the appropriate frequency range 
of the CT band. 
As regards complex (7), it is a moot point whether its positive 
Cotton curve is a result of the effect referred to under 1. above 
or is due to a partial contribution of the CT band. 
While effect 1 .  is clearly in operation in the case of complexes 
(4)-(7), it is not noticeable, within the limits of experimental 
accuracy, for (1)-(3). This may however be explained by the 
octant rule [2], since tetracyanoethylene lies in one of the 
planes of symmetry of the carbonyl orbital and should there- 
fore have only a minor effect on the optical activity of the 
carbonyl band. 
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[ I ]  Summary on EDA interaction, cf. G .  Briegleb: Elektronen- 
Donator-Acceptor-Komplexe. Springer, Berlin-Gottingen-Hei- 
delberg 1961. 
[2] Definitions and nomenclature, cf. F. S. Muson, Molecular 
Physics 5, 343 (1962); W .  Moffitit and A .  Mosrowitz, J .  Chem. 
Physics 30, 648 (1959); C. Djerassi; Optical Rotatory Dispersion. 
McCraw-Hill, New York 1960. 
[MI is the molecular rotation. The circular dichroism is the 
difference in the molecular absorption coefficients of left and 
right circularly polarized light, respectively. 
[*] i = decadic extinction coefficient. 

pm = magnetic dipole-transition moment. 
I J . ~  = electric dipole-transition moment. 

[3] The contribution made to rotation by the EDA band is the 
difference A[M] =z [ME~A]-[Mopt. act.], where [MEDA] and 

] are the [MI-values of the EDA complex and of the 
pure, optlcally active component, respectively, within the range 
of the EDA band. The strength (R) of rotation is the imaginary 
part of the product of electrical and magnetic charge-transition 
moments. 
[4] H. Wenking, Z. Instrumentenkunde 66, 1 (1958). 
[5! H. G. Jerrard, J.  opt. SOC. America 38, 35 (1948). 
[6] W. Kirhn et al., Annual Rev. physic. Chem. 9, 417 (1958). 

Formation and Behavior of 2,3,5,6-Tetrahydro- 
7-arylimidazo~2,1-blthiazolium Salts [l] 

By Dr. H. Dorn 

lnstitut fur Organische Chemie der Deutschen Akademie der 
Wissenschaften zu Berlin, Berlin-Adlershof (Germany) 

The bicyclic system imidazo[2,1-b]thiazole [2] and 6,7-di- 
hydro-5H-imidazo[2,l-b]thiazolium salts [3] are accessible 
from 2-mercaptoimidazole or iniidazoline-2-thione and M- 
halogeno ketones. Aryl isothiocyanates and bis-(9-chloro- 
ethy1)amine react i n  benzene at room temperature to give 

2,3,5,6-tetrahydro-7-aryliniidazo[2,1-b]t chloridcs, 
which are convertible into other salts, r.g. ( I ) ,  Ar = CsH5, 
X = C1 : m.p. 96 -97 "C [*I; ( J ) ,  Ar = CoH5, X = HSOd: 
m.p. 168-169 'C; ( I ) ,Ar=C~H~,X-C104:  m.p. 145-  146°C. 
The structure of ( I )  is supported by the absence of non-ionic 
chlorine, by C=N absorption in the infrared, and by its de- 
gradation reactions. The salts ( I )  react with a small excess 
of alkali on contact with air to yield the thiol (2) and, as a 
by-product, the disulfide (3). e . g .  Ar = C6H5: m. p. 157 ^C. 

Under nitrogen, however, the only product is I-(@-mercapto- 
ethyl)-3-arylimidazolid-2-one (2),  e.g. Ar = C6H5 : m. p. 
71.5 "C, which is oxidized by air or iodine quantitatively to 
(3). The disulfide (3) is reducible under nitrogen to the thiol 
(2). 

N 
I 

R-NCS + 3N(CH2CH2C1)2 +- "fY3 
N 

1'5J 
4 * 

I~ -N-C-N(CI12CI12CI )2  

f 41 

I I1 
€1 s 

The claim [41 that thioureas (4) arise from isothiocyanates 
and bis-(p-chloroethy1)amine must be treated with reserve. 
We succeeded in isolating an intermediate of the bicyclic 
product (Z), viz. the 2-iniinothiazolidine derivative (5),  
R = 2,3,4,6-tetra-O-acetyI- l-~-i~-glucosyl,  and its salts. 
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[ I ]  Potential Cytostatics, Part 2. - Part 1 : H .  Dort7, Mber. dtsch. 
Akad. Wiss.. Berlin 3, 683 (1961). 
[2] E. Ochiai, Ber. dtsch. chem. Ges. 6Y, 1650 (1936); H. Andersug 
and K. Wrstphol, Ber. dtsch. chem. Ges. 70, 2044 (1937). 
[3] W. Wilson andR. Wuodger, J.chem.Soc.(London) 1955,2943. 
[*I i l ) ,  Ar = C6H5, X -= CI, crystallizes with 1 H2O. On heating 
to 75-77 'C, water is lost and three modifications melting at 
96-97 'C, 124-125 "C and 138-139 "C are obtained. 
[4] F. D. Popp and H. Swnrz, J. org. Chemistry 26. 4764 (1961). 

Cleavage of the f-Arnide Bond in Cyanocobalarnin 
Analogues by Propionibacterium shermanii 

By Doz. Dr. W. Friedrich and Dr. E. Konigk 
in collaboration with Waltraud Sandeclc 

Physiologisch-Chemisches lnstitut 
der Universitit Hamburg (Germany) 

ln the biosynthesis of vitamin B12 analogues [l] by Propiotii- 
bucterium sherniaizii from cobinamide analogues, whose 
alkanolamine residues are fluorinated, often practically all 
the starting material is converted into vitamin B12 if cobalt- 
free media are used. This is especially noticeable when the 
alkanolamine residue is I-amino-2-hydroxy-2-(o-fluorophe- 
nyl)ethane, l-amino-2-hydroxy-2-(p-fluorophenyl)ethane, or 
l-aniino-2-hydroxy-3,3,4,4,5,5,5-heptafluoropentane. 
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P. cliernitriiii obviously produces an amidase, which splits 
the aniide link of the cobinamide analogue giving factor VI, 
[2] and which then converts this into vitamin B L ~ .  

I I c,=o 1 C,=O I1 

N H  A m i d e s e  OH < A m i d e s e  

R' 
l a  Cohlndmide  Factor  v 

ana logue  

P d,= 0 I l l  
NH ZZ? Vitamin BIZ 

The conversion of factor V1, into cobinamide and vitamin 
B12 has already been observed [3]. In  order to find out 
whether the amidase can also convert cobinamide into factor 
Via, i .e. whether Reaction I1 is reversible, we added factor 
V1, and [60Co]cobinamide to fermentation flasks with P. 
sherninnii, and interrupted the experiments at various times. 
Reversibility of Reaction I1 should cause factor V1, to 
become radioactive. The fermentation flasks each contained 
7.2 g of corn steep liquor, 10 g of glucose, and ca. 90 ml of 
tap water. After fermenting for 5 days, 2 mg of factor V1, 
and 30 nC of [6oCo]cobinamide were added. After further 
12, 24, 36, 48, and 60 h, the fermentation products were 
worked up; the corrinoids were separated by paper chro- 
matography [4] and their radioactivity measured. 
At first the 6OCo appears principally in the vitamin B I Z ,  i. e. 
Reactions I1 and 111 go to the right. Later most of the radio- 
activity appears in factor V1, [5]; this indicates the rever- 
sibility of Reactions 11 and 111. The results show moreover 
that both [60Co]cobinamide and [6oColvitamin BIZ (and 
unlabelied factor Via) can serve as precursors for the pro- 
duction of [6oCo]Factor Vla [6] .  
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and its analogues, see W .  Friedrich and K .  Bernhauer in [4]; 
K.  Bernhauer, 0. Muller, and F, Wagner, Angew. Chem. 75, 1145 
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[6] Our thanks are due to the Deutsche Forschungsgemeinschaft 
for supporting the above work and to Dr. E. E. Gabbe for the 
radioactivity measurements. 

Differentiation of Primary, Secondary, and 
Tertiary Alcohols by Near Infrared Spectroscopy 

By Dr. G. Habermehl 

Institut fur Organische Chemie 
der Technischen Hochschule Darmstadt (Germany) 

Primary, secondary, and tertiary alcohols are normally 
distinguished by infrared spectroscopy on the basis of the 
vibrational band due to C - 0  valence vibration, which occurs 

near 1050 cni ~1 for primary alcohols, near 1100 cm-1 
for secondary alcohols, and near 1150 cm-1 for tertiary 
alcohols [I] .  However, since these bands lie in the same 
region of the spectrum as the vibrational bands of the 
carbon skeleton of the molecule, their allocation is sometimes 
difficult. The range from 7000 to 7080 cm-I has been 
assigned to the first overtone of the OH valence vibration 
[2-4], but here primary, secondary, and tertiary alcohols 
have not previously been differentiated. 
Now it was found that primary alcohols absorb in the range 
from 7090 to 7115 cm-1, secondary alcohols from 7067 to 
7078 cm-1, and tertiary alcohols from 7042 to 7053 cm-1, 
independent of whether the hydroxylated carbon atom is 
substituted with either methyl or phenyl groups (Table 1). 
The small frequency differences involved demand very careful 
recording at  low speed in the region of the band, in order to 
pin-point the correct frequency of the band maximum. 
The exact value of the band maximum has to be read from 
the frequency counter, otherwise errors of 5-10 cm-1 can 
occur. The recorded frequencies were measured in 1-5 :4 
solution in spectroscopically pure CC14. The concentration 
of the solutions had no effect on the recorded position of 
the bands. 

Table 1. Absorption of some alcohols in the near infrared [51. 

Frequency 
[cm-11 

Primary alcohol5 

Methanol 
Ethanol 
I-Propanol 
I-Butanol 
1 -Pentand 
Isoamyl alcohol 
Z-(N-Methylaniinolethan- 1 - 0 1  
2-Amino-2-methylpropanol 

Secondary alcolrols 

2-Propanol 
2-Butanol 
Cyclohexanol 
I -Aminopropanol 
Sedaniine 
Samandarine 
Cholesterol 

K rtiary alcoho/s 
1-Butanol 
Triphenylmetbanol 
I-Phenylcyclohexanol 
1 -Phenykyclopentanol 
I -  Methyl-1-phenylpropanol 
I ,  1-Dimethylpropanol 
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7090-7115 

7115 
7090 
7095 
7095 
7095 
7105 
7100 
7100 

7067- 7078 

7070 
7075 
7075 
7078 
7067 
7074 
7070 

7042- 7053 

7050 
7051 
7042 
7043 
7049 
7053 
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Pyrolysis of Benzyl Azide in the Gas Phase 

By Dr. R. Kreher and Dip1.-Ing. D. Kuhling 

Institut fur Organische Chemie 
der Technischen Hochschule Darmstadt (Germany) 

The thermal decomposition of azides is significantly affected 
by the solvent [l]. We have investigated the pyrolysis of 
benzyl azide ( I )  in the gas phase at  360°C/0.1 mrn with 
nitrogen as diluent, and have so far succeeded in isolating 
by chromatography, N-benzylideneaniline ( 2 ) ,  m.p. 53 to 
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