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Abstr&-A novel type of a l$ N+C toluenes~onyi shift is descrii. Thc rearrqement occurs upon treatment 
with base of a-halomethykiehydro piperkline slonnmides. 

DURING an attempted alknIine hydrolysis of tctrahydro- 
piperidine 1, containing the N - tosyl - a - trichloro methyl 
moiety, a crystalline material was formed which on the 
basis of spectral evidence was assigned the rearranged 
structure 2. Although the related N-OR+C-OR rear- 
rangement has been studied extensively in the past years 
in various a - picoline - N - oxides’ the observed tosyl 
shift seems unprec~ented. literature examination re- 
vealed the occurrence of 1.3 N-N arylsulfone shifts in 
some hetcrocyclic s~o~des~ while a fody analog- 
ous 1,3 N-, C mrnent is found in the tosyl 
migration of N-ary1sulfonamides.’ However, the latter 
reaction is carried out in sulfuric acid and may proceed 
via a.radical mechanism similar to that observed in the 
aratiatic nitramine rearran9ement.J The latter type of 
mechanism is also established in the ARIN or peroxide 
catalyzed I,3 N -+ C ~ment of N - methyl - N - 
ally1 - sulfonamide: 

1 RdX& 2 R * ccI*2o#CH, 

2 R.COOEt 

4 6 R. -Ccl, 
e Rt -ct4cI, 

I R * CtiCIQArCH, 0 
0 R * CM$O,ArCH, 

The structure of 2 has been proven via PMR and mass 
spectral analysis and was contkmed beyond doubt by a 
comparison of its W spectrum with that of the 
corresponding benxo[fl quinolint 3, synthesized by an 

tsatMtod a-halomethyipiperidines do not undergo the rem- 
rangement 

SA simiItu process occurred aIs0 in simple a-halomethyl- 
piperidine suIfonamides.‘* 

independent route.‘* Its formation can be rationalized by 
assuming a I,3 N + C tosyl shift in the anhydrobase 4 
which is formed after elimi~tion of HCI from 1. The 
subsequent or simultaneous aromatization into a pyridine 
ring might facilitate the rearrangement process. 

In order to estimate the importance of the latter factor? 
the chloromethyl derivatives 5 and 6 were subjected to 
base treatment. Although no reaction occurred upon use 
of KOH, reaction of 5 with I,5 - diaxa - bicycle - [4,4,0] - 
nonenes - 5’ in xylene gave two products 7 and 8 in 
respectively xw6 and 15% yield. Siillar reaction of 6 
afforded 8 in 60% yield. Alternatively 8HCI could also be 
obtained from 7 via PtOJHl hydrogenation in HCI- 
ethanol. ‘Ike structure assignments to 7 and 8 are mainly 
based on PMR, UV and mass spectral date (d Experi- 
mental). Furthermore the PMR data of 8 (&CHSOI 4.79) 
closely correspond with those of phenyl - 2 - picolyl - 
sulfone* (9 - CHm 4.81) in DMSO. 

The formation of 8 in the DARCN reaction is most 
likely to proceed via the anhydrobase 9, which is regarded 
as a dihydropyridine precursor. The latter class of 
compound is extremely sensitive towards disproportiona- 
tion? The 1,3 tosyl shift then can be visualized Scheme I. 

From these results it may be concluded that a dichloro- 
and ~c~oromethyl-te~y~o piperidine sulfonamides 
smoothly rearrange under intluence of base and heat.+ 
The starting materials can be prepared most conveniently 
by heterocycloaddition.” Whether the actual 1,3 N-+C 
tosyl shift is of anionic or radical type remains to be 
determined although the former mechanism is more likely 
in view of the completely different re~ment” in this 
type of compound under conditions whereby radical 
formation at the a-methylene substituent is involved. 

M.ps are not corrected. IK spectra were taken on an Unkmn 
SP-260 es KBr-Wets. The NMK spectra were determined on a 
Verb HA-100, with TMS as internal stand&, 6 values are given 
in ppm. Mass spectra were obtained on an AEI mass-spectrometer 
type MS 9-H. The UV spectra were measured on a Gary-14 in 
EtOH. 

N - Tosyl - 3 - frichlorvmuhyi - 8 - mcthoxy - 3,4 - dihydrv - 
bauo(f)qt&ofke I. Prepred accding to the procedure of 
LoVM. 

3 - Dk&iorv - p - l~~~~~rnuhy~ - 8 - methoxy - 
bauo(f)qukok 2 Compmmd I(063 mmol) was dissoivcd in a 
mixture of 4.5 mm01 KOH and 30 ml &OH. After 65 hr the 
solvent was evqaated. The residue was shaken with CHCI, and 
HsO. The organic layer was washed with 2N KOH, I&O, 2N HCI, 
sat N&I aq and dried. After evmrorntion the PMR spectrum 
indicated a yield of 85% (oil); mp @OH): 222-2259 IK (CHCI,): 
162@,16UO (mom), 1330,1145 (St&) cm-‘; PMK 6 (CDCI,): 2.41 (s) 
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Scheme 1. 

ArCH,; 3.97 (s) OCH,; 7.31 (d) and 766 (d) tosyl; 8.28 (d, 
1=8;5=/s)H,; 8.54 (d, J = 8.5 ‘/s)H,.; 894 (d, J = 8.5 ‘/s)H,. UV 

: 273 (3l,ooo), 317 (ll,ooo), 344 (5$00) 362 (5aoo)nm. 
;:nd: C, 59.0; H 4.4. N 3.6. S 7.5. Cl i5.2%) Calc for 
CnH,,O, NSCl~(44638):‘C,‘59~I9; ri, 3.84; ,j, 3.13; S, 7.18; Cl, 
15.89). 

N - Tosyl - 3 - dichloromethyl - 8 - methoxy - 2,3,4&,5,6 - 
hexahydro - benzo(f) quinoline 5. Prepared according to the 
procedure of Loven.’ 

N - Tosyl - 3 - dichlorvmethyl - 8 - methoxy - 2,3,4,4aJ,6 - 
hexahydro - bmzo(fk&aoline 6. A mixture of l(O.25 mmol) NEt, 
(050 mmol) and 25mg PtO, was hydrogenated at atm press: After 
filtration and evaporation, the residue was dissolved in CHCI, and 
H-P. The organic layer was washed with 2N HCl. sat NaCl aq and 
dried. After evaporation oily 6 was obtained quantitatively; m.p. 
(ether): M-1623 IR (CHCI,): 1355,1330,1160 (SG) cm-‘;PhfRG 
(CDCI,): 2.39(s) A&H,; 3.77(s) OCH,: 4.31 (dX d, J = 12’/s)H,.; 
4.53(m) H,; 5.61 (d, J = 9 ‘Is) CHCl,; 597(m) vinylic H; 7.36(d) 
H,,,; 7.27(d) and 7.71(d) tosyl. (Found: C, 58.4; H, 5.3; N, 3.1; S, 
7.2: Cl. 15.5. Calc. for C=H,,O, NSCI, (452.39): C. 58.41: H. 5.12: --_ _. , 
N, %I& S, 7.09; Cl, 15.67%). 

3 - CMoro - p - toluenesulfonmerhyl - 8 - methoxy - 5,6 - dihydrw 
- benw(f)quinolinc 1 and 3 - p - toluenrsulfonmethyl - 8 - methoxy 
- 5,6 - dihydro - benzo(f)quindine 8. A mixture of 5 (1.65 mmol) 
1.5 - diaza - bicycle - [4,3,0]nonene - 5 (DABCN) (5.75 mmol) was 
heated in 0.5 ml xylene during 70 min at loo”. The product was 
dissolved in CHCI, and H,O. The organic layer was washed with 
2N HCI (5 times) and chromatographated on-thick layer (silicagel 
F254. Merck) with CHCLIEtOAc = 94/6. 7 Was isolated in 58% 
yield’(oil), yield: 23% (cry& m.p. (EtOH): 145-147”. IR (CHCI,): 
1328, 1150 (St&) cm-‘; PMR 8 (CDCI,): 2.41 (s) ArCH,; 288 (s) 
H,,H,; 3.81 (s) OCH,; 5.82(s) CHCI tosyl; 7.27(d) and 7.70(d) 
tosyl; 7.51 (d, J = 8.5’/s)Hz; 7.93 (d, J = 8.5 ‘/s)H,. (Found: C, 
63.8; H, 4.9; N, 3.2, S, 7.8, Cl, 8.6. Calc. for C,H,O, NSCI 
(41392): C, 63.83: H, 4.87; N, 3.38; S, 7.75; Cl, 8.57%). 8 Was 
isolated in 15% yield (oil). Yield: 8% (tryst.); m.p. @OH): 
M-155.5”. IR (CHCI,): 1317. 1148 (SG)cm-‘. PMR 6 (CDCI,): 
2.39(s) ArCH,; ‘284(s) H,, Hi; 3.81(s) &H,; 4.50(s) C& tosyi; 
7,21(d) and 7.57(d) tosyl; 7.86 (d, J = 8.5’/s) H,. (Found: C. 69.6; 
H, 5.6; N, 3.8; S, 8.4. Calc. for C,H,O, NS (379.47): C, 69.63; H, 
5.58; N, 3.69; S, 8.45%). ‘Ihe HCI-salt of 7 could be prepared by 
dissolving 7 in boiling cone HCI and cooling, yield: 96%; m.p. 
118-120”; PMR 6 (CDCI,): 2.47(s) ArCH,; 386(s) OCH,; 7.33(s) 
CHCI tosyl; 7.42(d) and 8.07(d) tosyl; 7.72(d) H,,; 8.09 (d, 
J = 8 ‘Is) H,; 848 (d, J = 8’/9) Hr. (Found: C, 58.6; H, 4.6; N, 3.2; 
S, 7.1; Cl, 8.0; Cle, 7.7. Calc. for C,HBO, NSCI. HCI (450.39): C. 
5866; H, 4.70; N, 3.11; S. 7.12; Cl, 787; CI”, 7.87%). The 
HClOrsalt of 7 was prepared by adding a few drops of 60% HCIO. 

7 

0 

to a soln of 7 in EtOAc, yield: 88%; m.p. 221-225”; PMR 8 
(CLXL): 2*49(s) ArCH,; 3.89(s) OCH,; 6:54(s) CHCI tosyl; 746(d) 
and 8G(d) tosyl; 7.73(d) Hlo; 8.20 (d) Hz; 8.57 (d) H,. The 
H&ah of 8 was prepared by dissolving 8 in 2N HCI and cooling, 
yield: 40%; m.p. 165-169”; PMR 8 (CDCI,): 2.43(s) A&H,; 3.86(s) 
OCH,; 5.22(s) CHz tosyl; 7.37(d) and 7.95(d) tosyl; 7.70 (d, 
J = 8 ‘Is) Hla; 7.93 (d, J = 8 ‘Is) Hz; 8.42(d) HI. (Found: C, 63.4; 
H, 5.4; N, 3.5; S, 7.7 CP, 8.4. Calc. for C,H,,O, NS. HCI 
(41594): C, 63.52; H, 5.33; N, 3.37; S, 7.71; Cl”, 8.53%). 

Conuersion of 7 to 8HCI. To a mixture of 7 (0.48 mmol) 260 mg 
PtO*and 125 ml EtOH, 3 drops of cone HCI were added. After 17 hr 
hydrogenation at 1 atm the product was filtered, evaporated and 
crystallized from CH2CldEtOAc yielding 78% pure 8-HCI. 

Reaction of 6 with DABCN. Compound 6 (009mmol) was 
dissolved in 0.3 ml DABCN and 0.7 ml xylene and heated at 110” 
for 2 hr. After work-up 8 was isolated in fXl% yield. 

Acknowledgements-The authors wish to thank Prof. Dr. H. 0. 
Huisman for his interest and encouragement. 

The present investigation was carried out under the auspices of 
the Netherlands Foundation for Chemical Research (S.O.N.) and 
with the financial support from the Netherlands Organization for 
Advancement of Pure Research (Z.W.O.). 

‘R. P. Loven, Ph.D. Thesis. University of Amsterdam (1973). 
‘v. 1. Traynelis, Molecular Minrotions (Edited by B. S. 
Thyagarajan), Vol. 2, p. I. (l%9).- 

‘H. Dom. G. Hilaetaa. Chem. Ber. 97.695 (Mdl. 
‘S. Searles, S. N&in~; Chem. Rev. Si, Ion‘ (1959). 
‘W. N. White, Molecular Migrations (Edited by B. S. Thyagara- 
jan) Vol. 3. p. 109. (1970). 

‘F. W. Stacey, J. C. Sauer and B. C. McKusick, J. Am. Chem. 
Sot. 81, 987 (1959). 

‘H. Oediger, H. J. Kabbe, F. MBller and K. Eiter, Chem. Ber. 99, 
2012 (NM). 

‘S. Gelding, A. R. Katritzky and H. Z. Kucharska, 1. Chem. Sot. 
3090 (1%5). 

‘“B. D. Tilak, T. Ravindranathan and K. N. Subbaswami, 
Tetrahedron Letters 1959 (1966); b W. A. Zunnebeld and W. N. 
Speckamp, Tetrahedron 31,1717 (1975); ‘W. N. Speckamp, J. A. 
van Velthuysen, U. K. Pandit and H. 0. Huisman. Ibid. 24.5881 
(1968). - 

‘Op. P. hf. Rijsenbrij, forthcoming Ph.D. Thesis, University of 
Amsterdam. 

“P. P. hi. Rijsenbrij, R. P. Loven, J. B. P. A. Wijnberg. W. N. 
Speckamp and H. 0. Huisman, Tetrahedron Letters 1425 (1972). 

‘Q. P. Loven and W. N. Speckamp, Ibid 1567 (1972). 


