
contains the molecular ion at  mje 294 and fragments at  M-18, 
M-31, and M-32. Comparison with (2) gives the empirical 
formula C18H3003 for ( I ) .  Therefore, the hormone ( I )  has 
three double bonds or rings which can be hydrogenated and 
an oxygen that is easily eliminated. Catalytic hydrogenation 
of 30 pg of ( I )  with a poisoned catalyst (palladium on 
barium sulfate with triethylamine) gave several products with 
molecular ions at  mje 296 and 298. One spectrum shows an 
abundant ion at m / e  211 (298-87) indicating loss of the 
fragment C5H11O. 

Cleavage of 15 pg of ( I )  with osmium tetroxide and periodic 
acid gave levulinic aldehyde which has been identified by 
gas chromatography. Another cleavage product has a peak 
in the gas chromatogram corresponding to a hornologue of 
levulinic aldehyde. 

A 

E CH, D 
A B C I I D  G 

OCH3 (Zj 

C F  D K  D L  

The NMR-spectrum of 200 pg of ( I )  contains the signals 
(8 values with tetramethylsilane as internal standard) : (A) 
0.96 ppm, triplet, 6 H ;  (B) 1.16 ppm, singlet, 3 H ;  (C) 
1.22-1.70 ppm, unresolved multiplet, 4 H; (D) 1.80-2.30 
ppm, broad adsorption; (E) 2.12 ppm, narrow doublet, 
J 0.8 Hz, (D) and (E) together 11 H ;  (F) 2.46 ppm, triplet, 
1 H ;  (G)  3.59 ppm, singlet, 3 H ;  (K) 4.96 ppm, unresolved 
multiplet, 1 H ;  (L) 5.46 ppm, broad singlet, 1 H. 

Since the positions of branches and of double bonds have 
been determined by mass spectrometry and cleavage, the 
juvenile hormone can be identified as methyl lO-epoxy-7- 
ethyl-3,11-dimethyl-2,6-tridecadienoate. From the coupling 
constant JEL and the chemical shift of E, the conjugated 
double bond has the trans configuration. The halfband 
width of the proton K signal compared with the absorption 
of similar terpene protons suggests the trans configuration 
also for the second double bond. Nothing can be said 
about the stereochemistry of the oxirane ring. 
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Detection of Hydrogen Bridges between Inosine 
and Other Nucleosides by NMR Spectroscopy 

By K. H. Scheit[*I 

Occurrence of a hydrogen bridge can be recognized in the 
NMR spectrum of a compound by a shift of the signals of the 
protons concerned to lower field strengths (11. Penman et  al. 121 

and Miles et  al. [31 were thus able to demonstrate hydrogen 
bridges between guanosine and cytidine, between thymine 
and adenine, and between uracil and adenine. 4-Thiouridine 
and inosine are present in t-RNS as rare nucleosides; their 
function has not yet been clarified. We have tried to deter- 
mine with which nucleosides 4-thiouridine and inosine can 
associate by means of hydrogen bridges. For detection of 
weak hydrogen bridges it is essential to use an inert solvent 
such as deuterochloroform (CDC13). We therefore prepared 
the protected nucleosides ( I ) - ( 6 )  which are sufficiently 

( I )  Base = Adenine, 
(2) Base = Uracil, 

R = -CO-CH3 
R =  -CO-CH3 

( 3 )  Base = 4-Thiouracil, R = -CO-CH3 
(4)  Base = Hypoxanthine, R = -CO-CH3 
(5)  Base = Cytosine, R = -CH(OC2H5) -CH3 
(6)  Base = Guanine, R = -CH(OC~HS)-CH, 

soIuble in deuterochloroform. The NMR spectra of mixtures, 
each of two nucleosides, in CDC13 were compared with the 
spectra of the components at  the same concentrations, and 
in some cases we found a shift of the NH signals to lower field 
strengths. This shift (interaction shift) denotes a hydrogen 
bridge between the bases of the nucleosides. 

(r-values) [b] 

0.4 
0.2 
0.4 
0.2 
0 4  
0.2 
0.4 
0.2 
0.4 
0.4 
0.2 
0.4 
0.4 

ANHr -0.38; uN3-H 3.34 Icl 
ANH, -0.56; uN3-H -3.08 
ANHz -0.38; TUN3-H -2.90 
ANH2 -0.54; TUN3-H -2.70 
ANHz -0.18; HN1-H +0.1 
ANH, -0.28; HNI-H no signal 
H N ~ - H  i0.37; uN3-H 0.75 
H N ~ - H  +0.32; uN3-H -0.55 
UN3-H -; TUN3-H - 
H N f - H  f0.35; T U N ~ - H  -1.42 
HNI-H i 0 . 3 2 ;  TUN3-H -1.22 
CNH, -; TUN3-H - 
GNI-H -; GNHz -; TUN3-H - 

[a] Molar ratios 1 : 1 in all cases 

[b] Perkin-Elmer apparatus, 32.4 ”C; tetramethylsilane ( T C H ~  = 10) as 
internal standard. Negative values denote a shift to lower field 
strengths, positive values a shift to higher field strengths. 

[c] A N H ~  = Adenine-6-NH2; uN3-H = Uracil-N3-H; TUN3-H = 
4-ThiouraciI-N’-H; H N ~ - H  ~ - -  Hypoxanthine-N’-H; CNH2 = CY- 
tosine-4-NH2; G N ~ - H  = Guanine-NI-H; G N H ~  = Guanine-2-NHz. 

The table shows that 4-thiouridine (3) in CDClj can associate 
with adenosine ( I )  and with inosine (4) but not with cytidine 
(5) or guanosine (6). 4-Thiouridine has the same specificity 
as uridine in respect of its formation of hydrogen bridges 
with other nucleosides 121. Inosine (4)  apparently asso- 
ciates with adenosine ( I )  as well as with uridine (2). The 
ability of the nucleobase hypoxanthine to form hydrogen 
bridges with purines and pyrimidines may be one reason for 
the presence of inosine in t-RNS. From the values of the 
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interaction shifts it may be concluded that the hydrogen 
bridges of adenosine-inosine, uridine-inosine, and 4-thio- 
uridine-inosine are weakei than those of adenosine-uridine, 
and adenosine-4-thiouridine. 
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Novel Rearrangement Processes of Transition 
Metal Carbene Complexes 

By E. 0. Fischer and R.  Aumann [*I 

The reaction of (methoxymethy1carbene)pentacarbonyl- 
chromium(0) ( I )  111 with substituted hydrazines of the type 
H ~ N - N R z ,  in water-free ether at  room temperature, pro- 
duces acetonitrilepentacarbonylchromium(0) (2) in high 
yield. The compound, which crystallizes as yellow platelets 
(m.p. 71 "C), gives IR and N M R  spectra which are identical 
with those of the complex formed[*] from Cr(C0)6 and 
CH,CN 

>OCH3 
(CO),Cr-c, + H,N-NR2 + 

CH3 
( 1) 

(CO),CrNfCCH3 + CH30H + HNRz 

I< = CH,, C,H, 

It is probable that the reaction proceeds via the hydrazino- 
methylcarbene complex (3), which immediately loses the 
amine group. 

CONFERENCE REPORTS 

'CH3 

(3) 

Thereaction of anhydrous hydroxylamine with (l) ,  in ether at  
room temperature, produces the yellow (methyl acetimidato) 
pentacarbonylchromium(0) (4) in almost quantitative yield. 

pCH3 

CH3 
( I )  + H,NOH -+ (CO),CrNH=C, + H,O 

(4) 

The structure of this novel complex was established by 
elemental analysis, NMR-, IR-, and mass spectra 131. The 
methyl acetimidate can be split off by thermal decomposition 
of the compound at 200' and subsequently identified by gas 
chromatography. We assume that the ligand is bound at the 
nitrogen since Cr-N fragments are observed in the mass 
spectrum. The compound (4) exists in two forms which are 
in equilibrium with each other. N M R  measurements at  
different temperatures showed that the two forms inter- 
convert reversibly. The isomer ratio of the compounds (4a) 
and (4b) is 1.1:1 at  30OC; 1.8:l at 5OoC and 2 : l  at 70°C. 

(CO),CrNH (CO)&ryH 
E S  C 
/ \  I \  

CH30 CH, H3C OCH3 

f 4 d  (46) 

The NMR spectrum[41 of the compound ( 4 4  (saturated 
solution in C6D6 measured relative to the proton signal of 
the solvent at  436 Hz) shows two signals of equal intensity 
at  142 Hz and 100 Hz; the NMR spectrum of the compound 
(46) shows two signals at 167 Hz and 44 Hz respectively. 
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Drying of Paint Films in Steam 

W. Funke and K .  Hamann, Stuttgart (Germany) 

Films of baking enamel are usually hardened by heat or 
infrared radiation. An attempt has been made to achieve 
cross-linking with superheated steam led over the laquered 
samples. 

Considerable acceleration of the setting process was observed 
with binding agents which are cross-linked by condensation 
reactions. Thus the setting times of phenolic, urea, and mel- 
amine resins were shortened by 80 %, or for the, same setting 
time the necessary temperature was correspondingly reduced. 
Similar results were obtained for water-soluble baking ena- 
mels based on these binding materials. However, with films 
containing binders that dry oxidatively, drying is delayed by 
steaming. This result can be explained as being due to lack 
of the oxygen needed for hardening. 

The acceleration of drying by superheated steam is probably 
caused by the rapid heating due to heat liberated on conden- 
sation of steam on the surface and to faster removal of solvent 
from the film. 
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Adsorption on, and Desorption from, Pigments 

K. NoNen, Stuttgart (Germany) 

Isotherms for adsorption of substances of low molecular 
weight (fatty acids, amines) from organic solvents on oxide 
pigments can be described approximately by the Langmuir 
equation up to certain concentrations. 
Studies of desorption showed that the adsorption is not revers- 
ible: some of the adsorbed material cannot be desorbed. The 
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