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of aliphatic nitro compounds in the gas phase 
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Interaction of  mononitmalkanes with the trimethylsilyl cation in the gas phase under 
chemical ionization (CI) conditions results in the formation of [M+SiMe31 + ions, which are 
more stable than the corresponding protonated molecular ions. In the case of 2-nitro- 
2-methylpropane and 2-nitropentane, fragmentation of the [M+SiMe3] § ions occurs with 
the formation of C4H9 + and CsHlt + carbocations, respectively. In the case of I, 1-dinitroethane 
and 1-halo-l, l-dinitroethane, fragmentation of the [M+SiMe3] + ions occurs with splitting 
off of a NO z" radical or an XNO 2 molecule (X = H, F, or CI). 

Key words: mass spectrometry, chemical ionization, trimethylsilyl cation, aliphatie nitro 
compounds. 

In a cont inua t ion  o f  ou r  s tudies I of  reactions o f  the 
trimethylsilyl ca t ion  with organic  molecules  in the  gas 
phase, z in this work  we s tudied the  chemica l  ionizat ion 
(CI)  mass spectra o f  a l iphat ic  ni tro compounds  using 
te tramethylsi lane as the reagent  gas. 

Exper imen ta l  

Mass spectra were recorded on a Kratos MS-30 mass 
spectrometer (energy of ionizing electrons 200 eV, tempera- 
ture of the ion source 150 ~C). The reagent gas pressure 
(0.2 Tort) was kept constant with the use of an external 
manometer mounted on the inlet system. Tetramethylsilane 
(Merck) of 99.7% purity was used in the experiments. The 
samples were introduced through a heated direct inlet system. 
Nitromethane, nitroethane, l-nitropropane, and 2-nitropropane 
were commercial reagents of  analytical grade. 2-Nitro- 
2-methylpropane, 2-nitropentane, 1, I -dinitroethane, 1-fluoro- 
1,1-dinitroethane-, and l-chloro- i, 1-dinitroethane were ob- 
tained using previously described procedures (see Refs. 3--7, 
respectively). According to GLC data, none of the samples 
contained impurities. 

Results and Discussion 

The CI  mass spec t ra  of  m o n o n i t r o a l k a n e s  wi th  
te tramethylsi lane as the  reagent gas con ta in  ions o f  two 
types ( ion-adducts  and fragment ions) .  N o  appreciable  
quant i ty  of  f ragment  ions is formed in the case o f  lower  
members  o f  the homologous  series (Table 1). As is 
known, te t ramethyls i lane  plasma con ta ins  more  than  10 
types of  secondary, ions, 8,9 among  which  the  adducts  
with organic molecu les  are the m o s t  eff icient  in p roduc -  
ing the main c o m p o n e n t  of  the p lasma,  the  t r imethylsi lyl  
cation Me3Si + (m/z 73), as well as  the  MesSi2 + (m/z 
131) and Me3SiCH2SiMe2 + (m/z 145) ions. 7 In this 
regard, ni troalkanes do not differ f rom o ther  organic  
compounds ,  and all possible i on -adduc t s  are present  in 
their  CI  mass spectra. The [ M + S i M e 3 ]  ~" ions fo rmed  
from mononi t roa lkanes  are somewha t  m o r e  stable than 
the corresponding protonated  mo lecu l a r  ions (cf Ref. 1). 
The  only direct ion o f  the f ragmenta t ion  o f  ion-adduc ts  
is format ion of  the R + carbocat ion (see Table  1). 

TaMe I. CI mass spectra of mononitroalkanes RNO~ (with tetramethylsilane as the reagent ~ s )  

Compound m/ z ( Ir~ I (%)) 
[M+SiMe3] + [M+Si2Mes] + [M+MesSi2CH2] + R ~ 

Nitromethane 134 ([00) 192 (9.8) 206 (14.4) --  
Nitroethane 148 (100) 206 (14.3) 220 (17.5) -- 
l-Nitropropane 162 (100) 220 (10_4) 234 (5.7) --  
2-Nitropropane 162 (100) 220 (20.9) 234 (15.1) --  
2-Nitro-2-methylpropane 176 (15.7) 234 (4.3) 248 (2.0) 57 (100) 
2-Nitropentane (25.7 248 (0.4) 262 (0.4) 71 (100) 
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Table 2. CI mass spectra of l,l-dinitroethane and I-halo-l,t-dinitroethanes 
MeCX(NO2) 2 (with tetramethylsilarle as the reagent gas) 

Compound m/z (I,-~, (%)) 
[M+SiMe3] + [M+SiMe3-NO2I § [M+SiMe3-XNO2] + 

l, 1-Dinitroethane 193 (45.5) 
I -Fluoro- l, 1-dinitroethane 211 (99.5) 
1-Chloro-l,l-dinitroethane 227 (67.9) 

229 (24.4) 

147 (40.5) 146 (100) 
165 (61.8) t46 (100) 
181 (100) 146(67.5) 
183 (42.7) 

Other routes of fragmentation, analogous to the re- 
actions of decomposition of the protonated molecular 
ions of nitroalkanes (elimination of H20 and HNO), z 
were not observed in the case of ion-adducts  of 
mononitroalkanes with the trimethylsilyl cation. 

Unlike those of mononitroalkanes, the CI mass spectra 
of dinitroethanes contain ion-adducts of only one type, 
[M+SiMe3] + (Table 2), which decompose with the loss of 
a stable NO 2" radical similarly to the corresponding proto- 
nated molecular ions (cf Ref. 1). By analow/ with the 
[M+H-NO2] + ions, the structure of MeC" XN~-O: �9 SiMe 3 
can be ascribed to the [M+SiMe3-NOa] + ions. 

The another reaction path of fragmentation of the 
[M+SiMe3] + ions of dinitroethanes, with the loss of an 
XNO 2 (X = H, F, or C1) molecule, has no analogs 
among the fragmentation processes of their protonated 
molecular ions. 
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Synthesis of 6cL-methyl-16 ,17 -cyclohexanoprogesterone via 
7-methylenation of 16 ,17ct-cyclohexanopregn-4-ene-3,20-dione 
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6-Methylene-16r 2 has been synthesized by 
the reaction of A4-3-ketone 1 with CH2(OEt) 2 and POC13 in the presence of AcONa in 55% 
yield. Reduction of the product 2 in the presence of 5 % Pd/C gives 6ct-methyl- 16~, 17a-cyclo- 
hexanoprogesterone 3 in a yield exceeding 70%. 

Key words: methylenafion, pentarane, progestin. 

6c~-Methyl-  1 6ct, 1 7 c ~ - c y c l o h e x a n o p r o g e s t e r o n e  
(6c~-methyl-D;-pentarane) (3) (Scheme l) is a synthetic 
progestin that exhibits high progestational and contra- 

ceptive activities. 1 Earlier for the synthesis of compound 
3, the succession of transformations 4 ~ 5 ~ 6 ~ 3 (see 
Scheme 1) was used, z,3 in which the key step was the 
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