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During 1950-1953, in connection with the prob lem of the s te r ic  fac tors  of ~,v-conjugat ion [1, 2] s tud- 
ied by ua  at the t ime, we synthesized 1-bromocamphenylone (1) and its 4-bromo i so m er  (]I). 
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The first compound has bromine in the ~ -position to the carbonyl group and in both compounds the 
bromine is found in the bridgehead. It was interesting to compare the exchange capacity of the two bromine 
atoms and to determine if the proximity of the earbonyl affects the replaeeability of the bromine in the man- 
ner customary for an open chain, or whether the impossibility of Walden inversion in the rigid bicyclic sys- 
tem makes the halogen in both positions equally inert, and the proximity of the carbonyl is without effect. 
Experiment revealed that the latter of the alternatives is correct. The bromine in (I) is quite inert and its 
ability to be replaced is about equal to that of the bromine in the 4-isomer (II), and its exchange capacity 
is even less than that of the bromine in l-bromobieyclo[l.2.2]heptane. 

Both brorno ketones failed to react with Mg under the usual conditions, with Zn at 110-120 ~ or with 
Cu at 180-200 ~ (i) and (ID were recovered quantitatively from these experiments, with good melting points. 
Some activity toward the alkali metals was observed. With Li in heptane at the boil this activity was neg- 
ligible and here (II) was recovered for the most part unchanged. With Na under the same conditions the re- 
action goes to the extent of 86 and 92% for (I) and (II) respectively, judging by the amount of Br- formed. 
Carbonation of the reaction mixture occurred in these experiments, but we were unable to find either acids, 
or the camphenylone, or the products of a possible Wurtz reaction. As a result, it is difficult to say w 
whether the structure of the bicycle was retained during the cleavage of the halogen by the alkali metal. (I) 
and (If) failed to react with amines when heated for a long time at i00 ~ or with AgNO 3 in aqueous alcohol 
at i00 ~ However, under more drastic conditions, at 150 ~ for 12 h, we obtained 5.2 and 5% of AgBr, re- 
spectively. This is approximately 1/20 of that obtained in the solvolysis of l-bromobicyelo[l.2.2]heptane 
under comparable conditions [3]. We attribute this fact to the "compression effect" [I]. The presence of 
an exo-, or even more so of an endocyclic double bond in the quite rigid bicyeloheptane system should in- 
crease the strain and the formation of the carbonium ion, requiring a planar configuration, becomes even 
more difficult in such a system. 

E X P E R I M E N T A L  

Synthesis of 1-Bromocamphenylone  (I). (I) was obtained by t reat ing the s i lver  salt  of camphenonic acid 
with bromine  in anhydrous CC14 medium; yield 74%; m.p. 34-35 ~ (from alcohol); b.p. 103-104 ~ (3 ram). 
Found: C 50.42; 50.36; H 6.23; 6.30; Br  36.40; 36.28%. CgHt3BrO. Calculated: C 49.78; H 6.03; 
Br  36.81%. The semicarbazone  of (I) is fo rmed  ve ry  slowly, rn.po 211-212 ~ (from acetone).  It should be 
mentioned that the Ag salt  of camphenonic acid, obtained by the exchange react ion of the Ba sal t  with AgNO3, 
apparent ly has polymorphous modificat ions that differ  in co lor  and photochemical  stabili ty.  One of them is 
white, and is exceedingly sensi t ive to light, rapidly changing to a yellow compound with decomposi t ion point 
226 ~ Found: Ag 37.75; 37.70%. The second modification is yellow, which is stable to light for an indefinite 
~ r  
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length of t ime ,  changes i ts  co lor  to white at 170-175 ~ and decomposes  at 226 ~ Found: Ag 37.49; 37.54%. 
CgH13AgO 3. Calcula ted:  Ag 37.37%. The yellow sal t  gives wel l - shaped  needle  c ry s t a l s  that  d issolve  in 
CHC13 with the fo rmat ion  of a co lo r l e s s  solution. 

P r e p a r a t i o n  of 4 -Bromocampheny lone  (]I). (II) was  obtained by the following s e r i e s  of s teps:  
c amphor  --" 2 ,2 -d ib romoeamphane  -~ 4 -b romocamphene  -* 4 -bromocamphenylone ,  The reac t ion  of camphor  
with a m ix tu r e  (1 : 1) of P B r  5 and PBr~ at 20 ~ fo r  6 days gave 2 ,2-d ibromocamphane  in approx imate ly  88% 
yield.  It  is unstable,  eas i ly  c l eaves  HBr,  and could not be isolated in the pure  state.  The crude reac t ion  
product  was  hea ted  with exce s s  anhydrous CH3COOK in phenol medium at 150-175 ~ fo r  15 rain, a f te r  which 
the mix tu re  was t r e a t ed  with alkal i  and the obtained 4 -b romocamphene  was s t eam-d i s t i l l ed .  It contained 
about 25 wt.% of the s t a r t ing  camphor ,  which was  sepa ra t ed  as the s emica rbazone .  The yield of 4 - b r o m o -  
camphene was  based  on the camphor  was approx imate ly  45%, m.p.  110-114 ~ Found: C 55.49; 55.42; 
H 7.06; 7.15; Br  37.39; 37.21%. C10H15Br. Calculated:  C 55.86; H 6.98; Br  37.16%. Bes ides  4 - b r o m o -  
camphene,  a mix tu re  of liquid p roduc t s  was formed,  which we were  unable to identify. 

The oxidation of 4 -b rom ocam phene  was accompl ished  with ozone in glacial  acet ic  acid med ium at 
~ 20 ~ At the end of oxidation the mix tu re  was diluted with water ,  and the obtained semil iquid reac t ion  
product  was t r e a t ed  with s e m i c a r b a z i d e  in alcohol solution. Af ter  48 h the liquid react ion  products  were  
s t eam-d i s t i l l ed ,  and the res idua l  semiea rbazone  of (ID was f i l te red.  Yield 36.5% when based  on 4 - b r o m o -  
eamphene;  m.p .  218 ~ (from alcohol). Found: C 43.73; 43.74; H 6.05; 5.94; Br  29.23; 29.31; N 15.77; 
15.80%. C10H16BrN30. Calculated:  C 43.79; H 5.88; Br  29.16; N 15.33%. The semiea rbazone  of (]1) was 
then hydrolyzed with excess  20% tt2SO 4 solution by heat ing for  1.5 h, and the l ibe ra ted  (II) was s t e a m - d i s -  
tilled; yield 54%; m.p .  166 ~ (from alcohol). Found: C 49.87; 49.84; H 5.94; 5.93; Br  36.64; 36.84%. 
CgH13BrO. Calculated:  C 49.78; H 6.03; Br 36.81%. Hydrazone,  m.p .  105-106.5 ~ (from a benzene - -  p e t r o -  
leum e ther  m ~ r e ) .  Found: C 46.78~ 46.67; H 6.76; 6.70; Br  34.54; 34.45; N 12.27; 12.08%. 
CgH12BrN 2. Calculated:  C 46.79; H 6.49; Br  34.51; N 12.13%. 

Since the s t ruc tu re  of 6 -ch lo rocamphene  was postulated for  the chlorinated analog [4, 5], the posi t ion 
of the b romine  in (II) was  p roved  by the alkaline degradat ion of (ID to 3 - i sopropy l idenecyc lopen taneearboxy-  
lic acid (HI). F o r  this a mix tu re  of the b romo ketone and alcoholic KOH in a m o l a r  ra t io  of 1 : 2 was heated  
fo r  5 h, a f te r  which dilution and acidif icat ion with dilute HNO 3 solution gave (III) in 92% yield, m.p.  51 ~ 
(from aqueous alcohol).  Found: C 69.44; 69.51; H 9.26; 9.14%. CgH1402. Calculated: C 70.09; H 9.14%. 
The amount of B r -  ion, de te rmined  as AgBr, was 98.5%. The posi t ion of the double bond in (HI), and con-  
sequently, the posi t ion of the b romine  in the bromo ketone, was proved  by ozonolysis  in CHC13 medium at 
N 20 o, as  a r e su l t  of which we isola ted cyc lopentanone-3-carboxyl ie  acid with m.p .  61-62~ semica rbazone ,  
m.p .  189-190 ~ Found: C 45.49; 45.64; H 6.06; 6.04; N 22.34; 22.23%. C7HllN303. Calculated: C 45.39; 
H 5.98; N 22.69%;. Acetone was de te rmined  by the iodoform reac t ion  to be p r e sen t  in the aqueous solution 
f r o m  the decomposi t ion  of the mixture ;  the iodoform had m.p .  119 ~ 

C O N C L U S I O N S  

1. The 1 - b r o m o -  and 4 -b romocampheny lones  were  p repa red .  

2. In both compounds the b romine  is equally nnreac t ive .  

1. 
2. 

3. 

4. 
5. 
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