
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

PREPARATION OF 4,4-BIS(DIFLUORAMINO)CYCLOHEXANONE AND
5,5-BIS(DIFLUORAMINO)-2-AZACYCLOHEPTANONE
Travis E. Stevensa

a Rohm and Haas Company Redstone Research Laboratories, Huntsville, Alabama

To cite this Article Stevens, Travis E.(1970) 'PREPARATION OF 4,4-BIS(DIFLUORAMINO)CYCLOHEXANONE AND 5,5-
BIS(DIFLUORAMINO)-2-AZACYCLOHEPTANONE', Organic Preparations and Procedures International, 2: 1, 53 — 58
To link to this Article: DOI: 10.1080/00304947009458419
URL: http://dx.doi.org/10.1080/00304947009458419

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947009458419
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES 2 (1) , 53-58 (1970) 

PREPARATION OF 4,4-BIS( DIFLUORAMIN0)CYCLOHEXANONE AND 
5.5 -BE( DIFLUORAMINO) -2 -AZACYCLOHEPTANONE~ 

Travis  E. Stevens 
Rohm and Haas Company 

Redstone Research Laboratories 
Huntsville , Alabama 3 5 80 7 

As par t  of our synthetic studies on poly( difluoramino) compounds', 

we prepared 4,4-bis( difluoramino)cyclohexanone (2) and converted it to  

5,5-bis( difluoramino)-2-azacycloheptanone ( 7) a s  outlined in Scheme I. 

The ke toes t e rLwas  prepared by the reported method3, and the details  of 

the other steps a r e  outlined in the Experimental Section. 

h. 

The F I 9  NMR spectrum o f A  deserves  further comment; two broad 

peaks, one a t  -1024, -1008 and -992 Hz ( f r o m  CC13F, 40 m Hz) and the 

0 

NF2 NF2 
2 8 

other at -924, -908 and -892 Hz, were  observed at ambient temperature 

in CC14 solution. 

(difluoramin0)-t-butylcyclohexane (A). 
-1120 and -724, -708 and -692 Hz were evident. Assuming these spectra  

a r e  not deceptively simple, an interpretation is that the -NF2 groups a r e  

not equivalent4, but the fluorine atoms on each NF2 group a r e  equivalent. 

Thus, a 16 Hz F-F coupling i s  observed in b o t h L a n d 2 .  

The same type of spectrum was exhibited by 4.4-bis- 

Here, peaks at  -1 152, -1 136, 

Attempts t o  convert A t o  Awith acidic catalysts ( PCl,, HS03F) 

gave only low yields o f z ;  the basic procedure outlined was far  superior.  

Another potential route to geminal bis( difluoramino)lactams in- 

volving fewer steps i s  outlined below. Beckmann rearrangement of 
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TRAVIS  E, STEVENS 

Scheme I 

- :[: OH 

HNF, (5 *bo H t  

o-c-c6Hs 0-c! -C6*, 
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POLY (DIFLUORAMINO) COMPOUNDS 

10 
M. 

9 

2 . 2  -bis( dif1uoramino)cyclohexylfluorimine and related N-fluorimines has 

been examined in detail.2d No difficulty was encountered in converting 2 -  

cyclohexenone to 1 ,  1 , 3  - t r is(  difluoramino)cyclohexane (x)"=, but the de-  

hydrofluorination step necessary to prepare E w a s  not successful. In 

contrast  t o  the 1 ,  1 , 2  - t r is(  dif1uoramino)alkanes that dehydrofluorinate 

readily upon contact with methanolic sodium methoxide at  O", 9 was r e s i s -  

tant to  such treatment.  At 2 0 ° ,  complete loss  of fluorine from the organic 

molecule was observed. 

h yd r ofluo r in at ion react  ion condition s . 
Apparently, %is rapidly destroyed by t h e  de-  

Experimental 

Difluoramine and organic difluoramino compounds a r e  hazardous 

Adequate precautions' must be observed when handling these materials.  

materials.  

Preparation of 4 , 4 - B i s (  difluoramino) -Benzoyloxycyclohexane. - 
A solution of 8 . 7 2  g of 4-benzoyloxycyclohexanone3 in 40 ml of methylene 

chloride was added to a mixture of 10 ml of methylene chloride] 10 m? of 

9670 HzS04, 10 ml of 30% fuming HzS04 and 125 mmoles of difluoramine 

maintained a t  4 " .  

vented and the residue was dumped over crushed ice. 

chloride layer was washed with water and aqueous sodium bicarbonate. 

Evaporation of the methylene chloride left a solid that was recrystall ized 

from ethanol. 

A s  soon a s  the addition was complete the HNFz was 

The methylene 

The 4,4-bis(  difluoramino)benzoyloxycyclohexane, 8 . 2  g ,  

(6770)  melted at  7 7 - 7 9 " .  

Anal. - 
Calc'd. for C13H14NZF4Q: 

Found: 

C ,  5 0 . 9 8 ;  H, 4 . 6 1 ;  N, 9 . 1 5 ;  F, 2 4 . 8 .  

C ,  5 0 . 4 4 ;  HI 4 . 6 6 ;  N, 8 . 9 8 ;  F, 2 4 . 1 .  
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TRAVIS E, STEVENS 

P r e p a r a t i o n  of 4 , 4 - B i s (  difluoramino)cyclohexanol. - A solution of 

3 .10 g of 4 ,4 -b i s (  dif1uoramino)-benzoyloxycyclohexane in 40 m l  of m e t h -  

anol-1 0 m l  of water  w a s  t r ea t ed  with 20 m l  of 1 .30  N sodium methoxide in 

methanol.  The mix tu re  w a s  w a r m e d  t o  40' and then se t  a s ide  for  one hour.  

It w a s  poured into HzO and the  organic  product was  ex t r ac t ed  into me thy-  

l ene  chloride.  

of a portion of the r e s idue  f r o m  hexane gave 4 , 4 - b i s (  dif luoramino)cyclo-  

hexanol, m p  77-79". 

Evaporation of the methylene chlor ide and r ec rys t a l l i za t ion  

The  19F NMR spec t rum had a broad peak a t  4-23.7.  

Anal. 

Calc'd. fo r  C6HloNzF40: C ,  35.65; H, 4.99; N, 13.86. 

Found: C ,  35.05; H. 4.86; N, 13.55. 

P repa ra t ion  of 4 ,4 -B i s (  dif1uoramino)cyclohexanone. - The product  

f r o m  saponification of 3. 1 g of 4 , 4 - b i s (  difluoramino)benzoylcycloxycyclo- 

hexane in 15 m l  of acet ic  acid w a s  s t i r r e d  at  20' while 14 m l  of a solution 

of ch romic  acid in acet ic  acid ( 3 . 2 5  g C r 0 3 ,  20  m l  H20, 75 m l  acet ic  acid) 

was  added slowly. After 4 hour s  the mix tu re  was  poured into H20  and the 

organic  product  w a s  extracted into methylene chlor ide.  Evaporat ion of the 

methylene chlor ide left  c r u d e  4 ,4 -b i s (  difluoramino)cyclohexanone. 

port ion w a s  chromatographed on s i l i ca  gel .  

pentane-methylene chlor ide ( 1 : 1) gave 4 , 4 - b i s (  difluoramino)cyclohexa- 

none, a white solid,  m p  45-46' (hexane)  . The 19F NMR spec t rum had a 

single peak a t  cp-26.8. 

Anal. 

A 

Elution of t h e  column with 

- 
Calc'd.  for  C6H8N2F40: C ,  36.00; H, 4.03; N,  14.00. 

Found: C ,  35.88; H, 4.21; N ,  13.52. 

P r e p a r a t i o n  of 4 ,4 -B i s (  difluoramino)cyclohexanone Oxime. - The  

c rude  4 ,4 -b i s (  difluoramino)cyclohexanone ( 1.8  g) w a s  converted d i r ec t ly  

t o  the oxime in ethanolic sodium hydroxide ( s t eam bath,  10 minu tes ) .  

4 , 4  -bis( difluoramino)cyclohexanone oxime,  1 . 3  g ( 60% yield based  o n L )  

mp 107-108' (e thanol)  w a s  isolated in the usual way. 

spec t rum had a s ingle  peak at $-25.6.  

The  

The  I 9 F  NMR 
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POLY(DIFLUORAMIN0) COMPOUNDS 

Anal. - 
Calc'd. for C6&N3F40: C, 33.49; H, 4.22; N,  19.53. 

Found: C ,  33.66; H. 4.51; N,  19.48. 

The oxime tosylate was prepared by s t i r r ing a mixture of the 

oxime ( 1.0  g), and tosyl chloride ( 1.0 g) in 20 ml of acetone at 0" while 

2.5 m l  of 2 N sodium hydroxide solution was added dropwise. 

2 hr  at 25'. the mixture was poured into water and the tosylate was isolated 

by filtration. The tosylate, 1.6 g, 927,. f rom chloroform-hexane, melted 

at 124-126'; the '9F NMR spectrum had a single peak at 4-26.1. 

Then, af ter  

Anal. 

Calc'd. for CI3Hl5N3O3SF4: C ,  42.27; H, 4.09; N, 11.38. 

Found: C,  41.93; H, 4.21; N,  10.82. 

5 ,5-Bis(  difluoramino)-2-Azacycloheptanone. - A mixture of 0.72 g 

of the E-toluenesulfonate of 4,4-bis( difluoramino)cyclohexanone oxime, 4 

ml of ethanol, 4 ml  of water and 1 ml of 2 N aqueous sodium hydroxide was 

warmed on the steam bath for one hour. 

into water ,  and the organic mater ia l  was extracted into methylene chloride. 

The residue obtained upon evaporation of the methylene chloride was r e -  

crystall ized f rom pentane-methylene chloride and gave 5,5-bis(  difluora- 

mino)-2-azacycloheptanone, 0.25 g ( 58%), mp 100-102'. 

The mixture was cooled, poured 

Anal. - 
Calc'd. for C6&N2F40: C ,  33.49; H, 4.22; N,  19.53. 

Found: C,  33.59; H. 4.08; N, 19.09. 

Preparat ion of 4 ,4-Bis(  difluoramino) -t-butylcyclohexane. - A so- 

lution of 0.31 g of 4-~-butylcyclohexanone in ,? ml of methylene chloride was 

added to  a mixture of 2 ml of 100% sulfuric acid,  2 ml  of methylene chloride 

and 5 mmoles of difluoramine. 

excess  difluoramine was removed at reduced pressure  and the residue was 

quenched over crushed ice. 

into methylene chloride. 

methylene chloride ( 99: 1) eluate, 4 ,4-bis(  difluoramino) -t-butylcyclo- 

hexane, 0.40 g. 83qe, a s  a c lear  liquid. 

After ninety minutes at ice-bath temperature ,  

The organic product was isolated via extraction 

Chromatography on sil ica gel gave, in the pentane- 
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TRAVIS E, STEVENS 

Anal. - 
Calc'd.  for CloH8N,F4: C ,  49.57; H, 7 .49;  N, 11.56; F, 31.4. 

Found: C ,  49.45; H, 8.05; N, 10 .98;  F, 31. 1.  

1. 

2 .  

3. 

4. 

5 .  
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