
Tetrahedron Letters No.29, pp. 3299-3302, 1968. Pergamon Press. Printed in Great Britain. 

ON THE MECHANISM OF THE UNUSUAL TRANSFORMATION OF 
Ir) -NITROCAMPHENE TO 7,7-DIMETHYL TRICYCL0(2,2, 1,0_2*6)HEPTANE 

- l-CARBOXYLIC ACID 

S. Ranganathan, A. Goel and B.B. Singh 
Department of Chemistry, Indian Institute of Technology 

Kanpur , India 

(Received in UK 12 March 1968; accepted for publication 22 April 1968) 

Camphene on treatment with excess of sodium nitrite and acetic acid givesO -nitro- 

camphene(I)* in 30% yields(i)(2). The terminal location of the nitro group in I makes it readily 

susceptible for rearrangements and indeed the very early investigation of Lipp(3) meticulously 

documents a variety of such transformations. Perhaps the most striking amongst them is the 

conversion of I to the tricyclene acid V(GHART I) upon treatment with concentrated sulfuric 

acid. This transformation was postulated to proceed viaa unique cyclic sulfate intermediate - 

II*. After several trials we were able to isolate this compound by a modified procedure***. 

The crude cyclic sulfate is tremendously sensitive to moisture and decomposes around 110’ 

giving off sulfurtrioxide ! The analytical, IRC;h,,x(KBr) 3. 03,6,6.9, 7.07p) and NMF? 

(S (CDC13) 5. l(m), non-bridgehead tertiary proton) data are in agreement with structure II. 

Compound II on leaving overnight-taking no precautions to keep off nioistrure- is transformed 

into dark syrupy hydroxamic acid III. 

* On principle two nitrocamphenes are possible. In the NMR one of the bridge head protons is 
two&nits lower in comparison with the other. This fact is accommodated by assigning a= 
relationship as in I. 

** No other system having structure similar to II is known to us. For related cases, D. S. 
Breslow and H. Skolnik, “Multi-Sulfur and Sulfur and Oxygen 5 and 6 membered Heterocycles”, 
Part I, Interscience, N.ewYork (1965j. 

*** An ice-cold hexane solution of I(0.5 g in 30 ml) was added to ice-cold stirred concentrated 
sulfuric acid (3 ml). After 15 minutes the cherry-red lower layer is poured on to ice-ether, 
the ether extract dried and allowed to evaporate in a desiccator over phosphorous pentoxide; 
yield 34.8%. 
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Structure III is supported by IR( ?, ,,(film)f. 05,6.05/.4) and through conversion to crystalline 

acetone adduct IIIa(320/o from I); m.p. 204-205°. Structure IIIa is supported by analysis, 

IR(h -JKBr)2.9,6.l,U), NMR (&(CDCl,) 4.05(m), non-bridgehead tertiary proton) and by 

hydrolysis in S54’c yieids to the hyd~~xy acid FJ(CHART I); inrther, ma gives positive ferric 

chloride test indicative of the presence of the free hydroxyl group(4). An aqueous solution of 

IIK-wthick is aoidic due ta kydr:raLysis af CC-on heating for 24 bows on a steam &th gave hydroxy 

acid IV(2.2~ from I)(2), m.p. 239-240 O* IR(A max(KRr) 2.9,5.92/Lo, NMR(6lCDCl3) 4. iZ(m), 

ncn- bridgehead tertiary protan{. A saktion of CV imdilute aukinic acid (L:L{ wtbenre&xedfaar 

4 hours gave a 57% yield of the tricyclene acid V(2), m.p. 145-146O, IR( h,,(KBr) 6. Op), 

NMR(b(CDCI3) 4 signals for 7 protons around I. 6, singlet for six protons at I. 08). A 

reasonable pathway for the formation of the cyclic sulfate II is presented in CHART I. The 

prqonseh medctn.drsm ‘zs ‘tn a. reemebc w’i?n ‘.?cre ‘MQWn cunvers’rurr br cam$ueue ‘M ‘J3~~o~?rr.Vr ‘~~lr,~_~c, 

sulfafate(5) anc3 is also irr accorcl with the generally accepted pathways involve.3 in tie transfor- 

mation of saturated nitro compounds to hydroxamic acids(b). In view of the known reluctance 

off h,&ruxamic acids to caudens e witi carba~v1 carmzouttds.Y?.& the read,v Lotmat‘rarc af adduct 

IIIa is best expLained as arising through_ a nitrane intermediate {GELART tl. WC are curreutLy 

working on some of the other fascinating transformations of ti-nitrocamphene(3)(8), mainly 

with a view to further our understanding of the system. 
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Elemental analytical data in excellent accord with theory were obtained for this 
substance. 


