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Abstract MzZd basw treatment of (lR,451-2-endo-hydroxy-lO,lO-dznztrofmchane (51 led to 

(1R,45)-2-exo-hydroxy-10,10-dznztrofe~chane (61 The partzcepatzon of the lO,lO-dznztro group 

zs essentzal for the epzmerzzatzon to take place 

During the course of our chemical studies on the reactlon of nttrous acid with oleflns, as 

a method for nltrolmlne synthesis,’ we have Investigated the action of this acid on (-)-8- 

pinene (1) Among other n It ro-compounds2 we have Isolated (lS,kS)-2-en&-nitrato-lo-nltro- 

bornane3 (3) and (lR,bS)-2-endo-nltrato-lo-nltrofenchane 3 (4) produced by Wagner-Meerwebn 

rearrangement of the nztrosonzum Ion (2) and subsequent oxldatlon In the reactlon condltlons 

We have submltted compounds (3) and (4) to base, in order to achieve chemical support for 

these structures and also to study the Interesttng Intramolecular transfer of the nitro group 

from the C-2 nitrate to carbon-lo, reported by Stevens’ during the alkaline treatment of (+I- 

NO2 
ON0 

2 

2-exe-nitrate-lo-nltrobornane’ (7, only one enantlomer shown) 
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Thus, reactlon of (4) wrth 2% methanolic potassium hydroxide at 25°C for 30 mln gave, after 

acrdulatron, the endo alcohol6 (5) In 90% yreld Treatment of (5) In stronger baste condltrons 

(4% KOH/MeOH, 60”~) 5 h) produced, after acldlfication, the epimeric ezd-alcohol 7 (6) in 80% 

yield The oxidation of compounds (5) and (6) by pyrrdlnlum chlorochromate to the same ketone8 

(8) demonstrated that they doffer only In the stereochemistry of the C-2 hydroxyl groups Thrs 

very unusual mild base-catalyzed epimerization of the C-2 hydroxyl group can only be explarned 

If we consrder a nelghborlng group participation of the nrtro groups at C-IO 

As expected, endo-fenchyl alcohol (10) was recovered unchanged after 22 h treatment with 

4% KOH/MeOH at 60”~ Indeed, attempts to eprmerlze the mononitroalcohol’ (11) were unsuccessful, 

giving a complex mixture I” which the eprmeric emco-alcohol was not detected Hence, we conclude 

that the presence of the geminal dlnltro group IS essential to produce the eplmerlzation 

lo 11 12 - - 

A reasonable mechanism accounting for these observations IS shown in the Scheme This 

Involves the formation of the cyc11c Intermediate (14) produced by Intramolecular nucleophll~c 

attack of the 2-hydroxyl functron to the nitro of the nitro-nrtronate group (13) 

To study further this unexpected reaction we have prepared, by basic treatment (3% KOH/MeOH, 

~O”C, 3 h) of (3), the (lS,4S)-2+ndo-hydroxy-lO,lO-dlnltrobornane lo (12) It should be noted 

that the Intramolecular mlgratlon of the nltro group takes place with retention of confrguratron 

at C-2, as happens In the migration from the L-ecco-nitrate 5 (7) Prolonged basic treatment of 

(12)j 4% KOH/MeOH, ~o”c, 22 h) did not give the epimeric alcohol (9), the starting material 

being quantltatlvely recovered The ezo-alcohol5 (9) was also recovered unchanged when submitted 

to these conditions 

The non-eprmerlzatron of the 2+ndo- and the Z+zo-alcohols I” the bornane series [compounds 

(12) and (9) ] could be a consequence of the larger sterlc hindrance 
11 

to the hydroxyl anlon 

approach by either of the two faces I” bornane intermediates 11ke (14) 

As far as we know, this reaction IS the first case of nelghbortng dlnrtro group participation 
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Scheme 

'n alcohol ep'mer'zat'on We are currently lnvestlgat'ng other examples of this react'on 
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Details of the study of the reactton of nitrous acid on B-plnene ~111 be reported 

elsewhere 

Compound (3) m p 94-95°C (n-hexane), [olD -64" (c, 0 24, CHC13), IR (CHC13) '640,1550, 

1380, 1280, 855 cm-', ' H NMR (CDC13) 6 5 56 (lH, m, W '8 Hz, 2-eso-H), 4 49 (2H, s, 

,O-H2), 1 03 (6H, s, 7-Me2), MS m/z 245 (M++l, chemical lonlzat'on), 198 1136 (M+-N02, 

calcd for CloH16N03 '98 1130) 

Compound (4) b p 80°C (0 05 mm), [aID 

1380, 1280, 855 cm-', ’ 

+34" (c, 0 23, CHC13), IR (CHC13) 1635, 1550, 

H NMR (CDC13) 6 4 83 (lH, br s, W 5 Hz, 2-ezo-H), 4 58, 4 48 

(total 2H, AB, J 12 Hz, lo-H2), 1 '8, 0 93 (total 6H, each s, 3-Me2), MS m/z 245 CM++', 

chemical lonlzatlon) 

The stereochemrstry of compounds (3) and (4) IS that expected for a Wagner-Meerwein 

rearrangement, the patterns of the 
1 
H NMR signals of the 2-H allowed us to distinguish 

unequivocally between 2-exo and 2-endo bornane derlvatlves the 2-H IS observed as a 

triplet for ezo isomers and as two well defined multrplets for the endo ones See, enter 

alza, J I Musher, Mol Phys , 6, 93 ('963), H Schmidt, M Muhlstadt, and P Son, 

Chem Bet- , 99, 2736 (1966), S Masson and A Thulll'er, Bull Sot Ch'm Fr , 4368 
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(1971), B OleJnrczak, K Osowska, and A Zwrerzak, Tetrahedron, 2, 2051 (1978) 

T E Stevens, J Drg Chem , 2, 865 (1959) 

Racemic ccmpcund (7), prepared accordrng to ref 4, has m p YY-100°C (n-pentane), IR 

(CHC13) 1635, 1550, 1375, 1280, 850 cm -', 'H NMR (CDC13) 6 5 17 (lH, t, J 7 Hz, 2-en&-H), 

4 73, 4 28 (total 2H, AB, J 12 Hz, lo-H2), 1 03, 0 94 (total 6H, each s, 7-Me2), MS m/z 

198 (M+-N~~, chemrcal ronrzatron) Although not specrfrcally determrned at the time, the 

em0 stereochemrstry of the 2-nitrate group could be easily Inferred from the above 'H NMR 

data 

Compound (Y), prepared by treatment of (7) with 2% KOH/MeOH for 30 mln at 25°C has m p 

130-159°C (n-pentane), IR (KBr) 3580, 1565, 1330 cm-', 'H NiiR (CDC13) 6 6 64 (lH, s, 10-H), 

4 28 (lH, t, J 7 HZ, 2-e&o-H), 1 28, 0 83 (total 6H, each s, 7-Me2), MS miz 243 (M+-1, 

chemical ronizatron) 

Compound (5) m p 68-69°C (n-pentane), [aID +67" (c, 0 2, CHC13), IR (CHC13) 3610, 1570, 

1330 cm-', 'H NMR (CDC13) 6 6 71 (lH, s, 10-H), 3 60 (lH, br s, W,,2 6 Hz, 2-exe-H), l 05, 

1 02 (total 6H, each s, 3-Me2), MS m/z 243 (M+-1, chemrcal ionrzation) 

Compound (6) m p 70-71°C (n-pentane), [a], +50" (c, 0 22, CHC13), IR (KBr) 3545, 1570, 

1330 cm -l, 'H NMR (CDC13) 6 6 41 (lH, s, 10-H), 3 81 (lH, br S, WI,? 6 Hz, 2-en&-H), 1 04, 

0 91 (total hH, each s, 3-Me2), MS m/z 243 (M+-1, chemical ionizatron) 

Compound (8) m p 48-49°C (n-pentane), [ol], -83" (c, 0 2, CHC13), IR (CHC13) 1740, 1575, 

1330 cm-', 'H NMR (CDC13) 6 6 56 (lH, s, 10-H), 1 18, 1 11 (total 6H, each s, 3-Me2), MS 

m/z 243 (M++l, chemical Ionization) 

Compound (11) was obtained (86% yield) by catalytic hydrogenation of (5) (Pt02, EtOAc, 

rt, 1 atm ), m p 72-73°C (n-pentane), [aID -15" (c, D 13. CHC13), IR (CHC13) 3610, 

1545, 1380 cm-l, ’ H NMR (CDC13) 6 4 86, 4 39 (total 2H, AB, J 12 Hz, IO-H2), 3 33 (lH, 

br S, ~,,~6 HZ, 2-exe-H), 1 00 (6H, S, 3-Me2), MS m/z 198 (M+-1, chemical tonizatron) 

Compound (12) m p llO-130°C (n-pentane), [a], -60" (c, 0 16, CHC13), IR (CHC13) 3600, 

1575, 1320 cm -1, 'H NMR (CDC13) 6 6 38 (lH, 5, 10-H), 4 a9 (lH, m, w,,21a Hz, 2-ezo-H), 

1 03, 0 96 (total 6H, each s, 7-Me2), MS m/z 243 (M+-1, chemrcal ronrzatron), 227 1049 

(M+-OH, calcd for CloH15N204 227 1032) 
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