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Reactions involving fragmentation and subsequent recombination of these fragplents 

in a different manner are uncommon(l). The sulfuric acid transfonnaticm of 

bromonitrocamphane*(I) to anhydrobromonitrocamphane**(Il)(yield 30$) has been 

explained on basis of such a mechanism, involving initial loss of the nitro group 

with subsequent reunion as a nitrosating agent(aee below)***(e). This comica- 

tion presents convincing proof for the plausibility of this path, as well as 

some novel reactions encountered in the process. 

9: Hromonitrocamphane is prepared by oxidation of camphor oxime with KORr. The 
reaction gives the mechanistically unexpected, exo bromo isomer I(D.A.Erueckner, 
T.A.Hamer,J.M.Robertson and G.A. Sim, J.Chem.So~799(1962). The mechanism of this 
reaction is under study. 
W. The transformation has been considered as unusual and Fascinating; see 
Problems in Advanced Organic Chemistry,T.Goto,Y.Hirata and G.H.Stout,Nolden-Day,Inc., 
San Francisco,1968 p 303; Fascinating problems in Organic Reaction Mechanisms, 
S. Ranganathan, Hoiden-Day,Inc.,San prancisco,1967,p 72. 
*** In the case of the exo nitro bromonitrocamphane,it is possible to visualise 
an intramolecular trans-tion to II, via transannular interaction with 7-methyl 
group. The original mechanism(2) has beeslightly modified to accomodate the 
real stereochemistry of I. 
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Reaction of I with sulfuric acid at room temperature gave no II, but yielded 

2-bromo-p-oymene(II1) in 55% yield;NMR(6CDC13 ?.3,7(n,aromatic), 2.87(t proton), 

2.3(-cH3),1.22( M$)*. At lo’, the major product was still the cymene;however under 

the conditionsusually employed for the I-r11 change(-5') no cymene is produced**. 

The ready formation of III is best explained on basis of loss of nitro group from 

a protonated intermediate, assisted by the Stereochemically favourably disposed 

1,7 bond. ?o our knowledge such a ready loss of a nitro 

further the remarkable temperature dependence of 1,7 vs 

precedent: 

group has no parallel; 

l,6 participation is without 

r+ Br 
I 

Raving established that the nitro group could be removed by plPtonation, efforts 

were made to determine the further course of the nitrogen-free species. We have 

demonstrated the involvement of the bromocamphene intermediate in several ways*+*. 

In expectation of a mechanism involving fragmentation-recombination, added NaNO2 

increased the yield by nearly two-fold. In another experiment I was reacted with 

RNO3/Ii2~04 (nitrating mixture) to intercept the camphene with NO2+ species. This 

reaction, conducted under conditions employed in the I-11 change, gave, in addition 

to 11(12$) a crystalline, highly insoluble compound, mp 2590260°for which the 

bromotricyclene acid structure IV is given(yield J%)****;analysis(3),IR(Xmax KRr 

5.97(-~00s)~ ), NMR(6CF3cOOH 2,2(b,2 protons),W%(m,4 protons),l.l5(s, i%))***w, 

* The structure III was confirmed by direct corn arison 
rubber at column temneratures 2OO'and 150.) wit R 

(IR,NMR,VPC-5 ft silicone- 
authentic sample(R.J.W.be Fevre. 

J.Chem.Soc.,980(1933)). 
w yorster(J.Chem.Soc., a, 1141(1899)) reported the formation of III in .minor 
yields in the course of preparation of II, starting from large amounts of I. 
*** Initial attempts to isolate this compound by extracting out with large amounts 
of hexane were unsuccessful; subsequently in model experiments, whencamphene 
itself was subjected to treatment with H2SO4, under conditions employed in I-11 
*de 

no camphene could be recovered. 
isolation of fv was possible, solely because of the very high insolubilitv 

of the acid in usual solvents~ 
*#r** me lit and NMR are very similar to that of the corresponding bromine-free 
tricyclene acid;IR(Xmax KBr ~.O~(-COOR)~),NMR(~CC~~ 1.93&2 protonS),l.6(m, 
5 protons),l.l(s,6 protons)). 
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mass spectrum(m/e 245). The acid could be easily precipitated from aqueous KaOIi 

solutions on addition of dilute HCl. Careful model experiments confim that II 

is not involved in the formation of IV and also that IV Is not presmnt during 

the usual sulfuric acid 1411 change. The formation of IV la accounted on basis of 

acceptance of KO; by the camphene intermediate followed by chaz@e8 outlIned*: 

Finally, the last step In the I-11 change, namely the transformation of the 

csmphene intermediate to II by acceptance of elements of loo' was proved possible 

by addition of a hexane solution of camphene(lOg,25 ml) to stlrred and cooled 

hexane-sulfuric acid(lCC:12 ml) to which solid KaKO2 (11.2 g) has been added. NS 

reaction gave after precipitation and sublimation, as the sole Isolable product, 

a white crystalline compound, mp 2lCi(dec),for which the fsoxasoline structure V 

is given(yield 34$)**; analysis(3), IK(xmsx KBr 6.4(-CW-O-)P), KMK(&CCl4 7.00 

(8,~Call- ), 4.2(q,non-bridgehead t-proton)); further the KMK of V ia strikingly 

Similar to that of II(bCDCl3 7.07(#,1C~K- ), &lZ(q,non-bridgehead t-proton))wr 

?he isoxasoline ring in V is easily ruptured by brief warming with ethanolie ECl, 

giving rise to, In quantitative yields. the cyan0 hydrwxy aomnound VI#r+*r 

* Ihis mechanistic sequence is similar to that proposed for the sulfuric aoid 
transformation ofw-nltrocamphene to tricyclene acld(S.Kanganathan A.aOel and 
B.B.Singh,Tetrahedron Letters,3299(1968); primary nitro groups coulb be converted to 
carboxylic acids by mineral acids(M.J.Kamlet,L.A.Kaplan and J.C.Dacen8,J.Org.Cha., 
26,4371(1961)). 
7% Attempted debromination of II using Ll in oyclohexane gave no V;the product 
was a bromocyano compound related to VI. 
*** The isoxasoline is formed only under very narrowly defined reaction oondltlons. 
Reaction of camphene with NaNO 
ofw-nitrocamphene with Zn/AaO P 

in AcOH addition of ID 
all fabed to yield 

3 to camphene, reduotion 

**** Reaction of camphene with aflute 
$ 

nitric acid at lsi8 reported to give a 1s 
yield of compound,mp 228-9.5*,which on basis of further conversion to tricyolene 
a id is presumed to har structure VI(Kametkln,Chem.Abstr.,&8,154(1954);for earlier 
efalms by Konovlov see 12)). 
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mp 20+2d(deo.,sealed capillary);analysis(3),IR(~maxKRr 2.8d(-GH),4.5(-OjiN))L ), 

RMR(&CDC13 4.08(n,non-bridgehead t-proton)). 

Reaction of anhydrobromonitrocsxphane with excess of Me&I is reported to yield 

compound mp l17°,having an unusual bromoiminocarbinol structure(4). Surprisingly 

this cmwund obtained according to procedure described(4) has been found to be 

nitrogen-free and is assigned structure VII;analysis(3),IR(hmax KBr 2.92(-OH), 

5.92(c=O)~),RMR(6CCl4 4.7(octet, due to small long range coupling, non-bridgehead 

t-proton),2.12(6,- 
b 
CH3),1.09,1.OO(bridgehead Me)). The cyan0 hydroxy compound VI 

on treatment with excess of HeMgI gave the bromine-free compound VIII corresponding 

to the ketone VII, as a low melting crystalline solid;analysis(3),IR(hmax film 

2.97(-OH),6&O(C-O)P; both indicative of hydrogen bonding), NKR(6 CDC13 4.85 

(octet,non-bridgehead t-proton),2,16(s,- 
r 
CH3),1.13,1.03(bridgehead Me));further 

the acetyl derivative formed in quantitative yields on treatment with Ac20/pyrid- 

ine had the predicted behaviour;analysis(3),IR(hmax film 5.77(-O-fCH3),5.92(CmO)P) 

l.(n(bridgehead Me)).These transformations could be explained as follows: 

me tricyclic iaoxasoline system V, formed under mild conditions from camphene, 

could be expected to be of use in the synthesis of diversely substituted 

bicyclic systems. 
ACKNOWLEDCMENT 

we are grateful to Professor R.B. Wooduard Harvard University and to Dr.K. 
Heusler,Uooduard Research Institute for pre&inary discussion8.We thank Dr.T.R. 
Govindachari,CIBA, Bombay and Dr.Ritya Nand,CDRI Lucknow for NMR spectra.Financ- 
ial assistance by way of a CSIR fellouship(H.R.)& gratefully acknowledged. 

REFERENCKS 

1. J.Melnwald,and J.T.Ouderkirk,J.Am.Chem.Soc.,82,480(196O)'J.Meinvald, 
H.C.Huang,D.Ch.rist and A.P.Wolf,J.Am.Chem.Soc.,82 4830960). 

2. E.E. van Tamelen and J.B.Rrenner, J.Am.Chem.Soc., $@9(1957). 
3. glemmtal analytical data in excellent accord wi 

for this substance. 
theory has been obtained 

4. P.M. Ginning and W.A. Ibyes, J.~.~~.QOc.,~2567(1922). 


