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ABSTRACT 

la,4~-~iodo-2a-acetoxytropn-3-one [ZJ and la-iodo-2a-acetoxytropn-3-one 
the 

(3J,which comprise 64% of products emerging from lead tetraacetate oxidation 

of tropan-3u-01 in presence of iodine, were subjected to lithium aluminium 

hydride reduction. The expected 2.3-dihydroxytropane was not obtained. 

Instead, a did whichwasnot prone to periodate oxidation, containing one 

primary and one secondary alcoholic groups was obtained. It was assigned 

the l-hydrnymethyl-2o-hydroxy-7-methgl-7-azbicyl[2.2.llheptane structure 

(g, on the basis of spectroscopic evidences (ir, nmr and mass spectrometry1 

and some chemical transformations [formations of a cyclic sulfite (g, an 

epichlorohydrin (111 and l-methyl-2u-hydroxy-7-methyl-7-azabicyclo[2.2.11- 

heptane (1111. The reaction is understood as an initial B-elimination 

process, triggered by the delivery of hydride ion to the carbonyl function in 

the sequence 3 + 21 + 22, yielding a highly reactive enolate aldehyde (22) - - - 
which is prone to an inmediate internal aldol condensation (22) + (23) Z (9, 

affording the observed did (gl on further reduction of the aldehydid group 

by LiAIXq. The reductive deiodination of (21 into ?a-acetoxy~opine (26) or into 
2o-hydraxytropan-3-one (3 was smoothly achieved by means of hydrogenation 

over Raney Nickel on mild basic conditions. 

Unlike the tropane derivatives (1, b-28) which under electron impact enter into two 

distinctly different mdes of fragmentation, the 7-aaabicyclo[2.2.llheptane framework 

in (81-112) characteristically favor one mode by which carbon-2 and carbon-3 are lost 

and the methylene pyrrolenium ion emerges as the most prominent ion in their spectra. 

'~edicated to Professor Tetsuji Xametani on the occasion of his retirement. 



The emergence o f  1448-diiodo-2u-acetoxytzopan-3-one (1, 55%) and lo-iodo-2o-acetoxytropan-3-one 

(2, 9%), t o s e t h e r  w i t h  three d i m e r i c  produc t s :  (5, 1 8 % ) .  (2, 12x1 ,  and (6, 4%1,  from t h e  l e a d  

t e t r a a c e t a t e  a x i d a t i o n  of tropan-3u-01 CI1 i n  presence  o f  i o d i n e  (see scheme 11 w a s  repor ted  - 
e a r l i e r  i n  a p r e l i m i n a r y  ~ o m m u n i c a t i o n . " ~  T h i s  paper concerns a s t u d y  of an a n m a l o u s  r e a c t i o s  

encountered i n  an a t t e m p t  t o  c o n v e r t  (21 i n t o  Zu,3u-dihydraxytropane d e s i r e d  f o r  a s t r u c t u r a l  

e l u c i d a t i o n  s t u d y .  

The major C1$131203N Cg, m.p. 185', ye l lowish-green1  produc twas  e a s i l y  c o n v e r t e d  t o  t h e  mono- 

i o d o  produc t  (2, c o l o r l e s s l  on s h o r t  exposure t o  aqueous NaHSO s o l u t i o n .  The NN spec t rum of 
3 

of (3 d i s p l a y s  t h r e e  s i g n a l s  a t t r i b u t a b l e  t o  the e x i s t i n g  t h r e e  d i f f e r e n t  p r o t o n s ,  a s  f o l l o w s :  

( i )  a double -double t  a t  ~ 4 . 7 5 ; '  ( i i )  a s i n g l e t  a t  5 .45,  and ( i i i )  a q a t  6.32.   he s i g n a l s  of 

methy lene  pro tons  appear i n  t h e  7.3-8.8 r e g i o n .  The s i g n a l  a t  5.45 d i s e p p e a r a  on passage t o  

(3, whereas t h e  q u i n t e t  a t  6.32 changes t o  a m u l t i o l e t  on g * 3 c o n v e r s i o n .  1 n  t h e  i a d o - k e t o l  
at 

(1, see scheme I ) ,  the pro ton  C-2 5 t o t h e  h y d r o x y l  r e s o n a t e s  a t 1  5 . W i n s t e a d  of 4.75 for t h ~  same 

pro ton  i n  2). I t  is t h u s  e v i d e n t  t h a t  t h e  q u i n t e t f o r  (3 s h m l d  b e  a s s i g n a b l e  t o  t h e  bridgehead 

proton (C-51, and t h e  s i n g l e t  a t  r 5.45 t o  C4-H i n  ( 2 ) .  The p r e s e n c e  of a carbony l  f u n c t i o n  on 

C-3 w i l l  be e v i d e n t  i n  t h e  s e q u e l .  The r e d u c t i o n  o f  (1) w i t h  LiA1H4 was r a p i d  and s m w t h ,  

a f f o r d i n g  a c o l o r l e s s  C8Kl5O2N compound demons t ra t ing  no t e n d e n c y  t o  undergo C-C c l e a v a g e  on 

o x i d a t i o n  w i t h  p e r i o d i c  a c i d .  I t s  i r  spec t rum i n d i c a t e s  t h e  presence  of hydroxy l  a b s o r p t i o n s  

SCHEME 1 
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a t  3340 (sharp) and a t  1055 and 1022 m-' (C-0). I t s  physical properties were not 

cons i s t en t  w i th  those o f  28,3o-, 28.38-, and 3u,68-dihydraxytropnes recorded i n  the  

l i t e r a t ~ r e . ~  Nmr study indicated t h a t  t h e  new reduction product i n  essence contain  a N-methyl 

group 1 7 7 . 8 5 ,  s, DZO) a t t r ibu tab le  t o  7-aaabicyclol2.2.llheptane framework, and only  one 

bridgehead proton L r 6.81, t ,  D20J. I t  displayed reroMnces (6H between T 7.3 and 8.7 

(methylene protons); a s i n g l e t  i2Hl a t  r 5.85 a t t r ibu tab le  t o  methylene protons o t o  OH; 

a double-doublet a t  r 5.25 (1H) assignable t o  a t e r t i a r y  proton o t o  OH; a t r i p l e t  a t  T 6.81 

/1Hl assignable t o  a bridgehead proton. The new d io l  reacted w i th  CH I t o  g ive  a methiodide,  
3 

i n  which the  bridgehead proton in t h e  s tar t ing  compound experience downfield s h i f t  t o  r 5.95, 

d isplaying two d i s t i n c t l y  d i f f e r e n t  methyl proton resonances around r 6.9, cons i s t en t  w i th  

s t m c t u r e  (8). 

In analogy t o  1,2- and 1,3-diols,  L i J  enter& read i l y  i n t o  e s t e r  exchange reac t ion  w i th  

dimethyl s u l f i t e  a t  120' t o  yield a six-membered cyc l i i .  su l f i t s . '  I t  i s  well  es tabl ished tha t  

1 . 3 - c ~ ~ l i c  s u l f i t e s  prefer  t h e  r i g i d  chair  conformation w i th  the  9-3 bond axial.'  he 

1 s t re t ch ing  frequency o f  an adat S=O i n  a 6-membered c y c l i c  s u l f i t e s  occurs a t  1190 f 5 & , 

and a t  1230 cm-I for  an equatOriaZ S=O.' On this b a s i s  we assigned an &Z S=o t o  the  c y c l i c  

s u l f i t e  from (!) s ince  it d i sp lays  a strong absorption band a t  1200 cm-I and should there fore  

be  formulated a s  having s t ruc ture  ( 2 ) .  

The a d a Z  C-2 proton i n  (2) i s  disposed paral le ly  t o  t h e  mia t  &O bond and there fore  i s  

10 
expected t o  experience deshie lding e f f e c t ,  as i s  the  case l A 6  = 33.6 Hz), indeed. 

The mass spectrum of (9) does not  e x h i b i t  a molecvlar i o n  peak ( N + . I *  it shows a peak at 

m/e 139 WE%>, corresponding t o  a M-SO2 fragment, and e base peak a t  m/e 96 ,?loo$) corresponding 

t o  N-methyl 2-methylenepyrrolenium i o n  6101. 11 

The Presence o f  two d i s t i n c t l y  d i f f e r e n t  t ypes  o f  a l coho l i c  gzoup i s  implied from t h e  emerging 

chlorohydrin o f  s t ruc ture  (11). from t h e  react ion o f  (81 wi th  SOC12, whereby only  t h e  primary 

alcohol underwent t h e  ch lor ina t ion  react ion.  On c a t a l y t i c  hydragemtion wi th  the  aid o f  

Raney Nickel w-?' t h e  chlorohydrin (3 was hydrogendyzed t o  give the  corresponding amino- 

alcohol [el. The signal appearing a t  1 6.30 LZH,  d,J=ZHz) i n  (&l, a t t r ibu tab le  t o  the  

CH C1 protons, does not appear i n  the  nmr spectrum U (121. Ins tead,  a s i n g l e t  a t  r 8.72 (3Hl 
2 

appears i n  conformity wi th  s t ruc ture  (12) (see Scheme 2 ) .  

Unl ike  (9, d io l  (g i t s e l f ,  a s  well  as i t s  der i va t i ves ,  (3 and (3, a l l  exh ib i t  t he  

r e a w t i v e  molecular-ion peaks a d  a base peak s t  m/e 9 6 ,  probably o f  s t ruc ture  (9. 13 



SCHEME 2 

REACTION MECHANISM 

Clearly ,  t he  chemical events  involved i n  the  (3) + (8) conversion comprise most l i k e l y  bond- 

breaking of t he  C-I and the C-C t ypes ,  and consequently two t ypes  of bond-forming processes,  

o f  t he  C-C and C-H types .  The breakings o f  t he  C-I and the  C-C bonds i n  (3) could be the  

sequence o f  a synchronous process resembling the  11' 16, z+ 18, and the  19- 10 fragmentations 

i n i t i a t e d  by L I A I H ~ . ~ ~  The 13 -t g conversion i s  understood t o  be triggered by del ivery  o f  t h e  

hydride ion t o  the  carbonyl funct ion,  followed by a synchronous 0-elimination i n  t h e  sequence 

13 + 4 + 15 + 2 (see Scheme 3 ) .  Analogous events  i n  (3) should lead t o  an enolate  i o n  (22) - 

o f  a pyrrolidine-dialdehyde species  ( g 1  i n  the  s e p e n c e > + ~ + g ~ g  (see Scheme 41. The 

respect ive  dialdehyde from (9 could mt be i so la ted  s ince  i t 3  carbanion or ib ta l  i s  per f ec t lg  

d i g n e d  for carbanion a t tack  on t h e  aldehydic carbon t o  e f f e c t  C-C bond formation t o  yield the  

mono-aldehyde (24) which on fur ther  reduction wi th  L id lH4a f fords the  rearranged d i d  (3. 

I t  i s  clear from the  foregoing tha t  t o  e f f e c t  deiodination i n  (2 one must avoid t h e  formation 

o f  a di-anion such a s  (3. Towards t h i s  end we t r i ed  t o  apply the  c a t a l y t i c  hydrogenation 

methods,15 which proved t o  be most success fu l .  Depending on condi t ions ,  we were able  t o  obtain  

e i t h e r  the  20-hydroxytropan-3-one (25). or,  t h e  Zo-acetoxytropan-3a-01 (w, which, i n  turn, 
16 

could be reduced t o  tmpan-2u-ol (z), e i t h e r  by t h e  ~uang-Minlon method (modified W e - K i s h n e r l ,  



HETEROCYCLO, Yo1 15, No 2, 1981 

SCHEME 3 

19 - 20 - 
SCHEME 4 

8 - 24 - 23 
17 

25 + g, or, via chlorination-Raney-Nickel hydrogenation in the sequence g+Z+ (see Scheme 5). - 

This clearly indicates that the acetoxy group in (2). or in (21, resides on carbon-2. 

TO establish conclusively the site of the carbony1 in (a or in (21, the hydroxy-ketone (3 

was first converted into Zu-bromotropan-3-one (w by means of bromine-triphenylphosphine 
c o m p l e ~ ~ ~ ' ~ ~ ,  and then reduced to tropan-3a-01 by LiAIHq (see Scheme 51. 



SCHEME 5 

'\ 1. NH2NH 

Wolff -Kishner 

ElASS SPECTRA. 

Under electron impact, all compounds included in this study produce the respective molecular ions, 

the relative abundances of which vary dramatically with the bicyclic framework and substitution. 

E x a m i n i n g  of Table 1 reveals that c h a n g e  of framework from 8-azabicyclo[3.Z.l]~~tane 11. 3-ZI 
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Table 1. Relative Peaks of Prominent Ions in hass Spectra of 

Compound 

Tropan-3a-01 

Tropan-2u-01 (3 

Zo-Acetorytropan- (a 
3a-01 

3-Chloro-Zu-acet- (z) 
oxytropane 

Did ( 9  

Cyclic Sulfite ( 3  

Chlorohydrin &I 

Methylamina alcohol (a 
Methiodide of did-8 

------ - . 
M-C H 

2 4 

113 (20) 

113 ( Q 

171 1 2J 

. 

129 ( 21 

- 

147 1 2) 

113 ( 5) 

- 

----- 
Base 
Peak 

n/e 

82 

96 

95 

82 

96 

96 

96 

96 

142 

- 

to 7-azabicyclo[2.2.1lheptane (B-gJ imply in general lowering of molecular-ion stabilities, 

prohbly because of increase in internal strain. In the 8-anabicyclo[3.2.lloctane series, an 

introduction of the 20-acetoxy substituent close to hydroxyl grwp at C(31 causes no significant 

change in the molecular-ion stability against tropan-3o-01, but, on the other hand, replacement 

of the hydroxyl by a chlorine group Lfrom 3 to 9 entails dramatic drop in the molecular-ion 

stability. The case is just the opposite in the bicyclo[2.2.1]heptane series indicating that 

the replacement of the primary hydroxyl group CEJ by a chlorine atom (compound 3 augments the 

relative abundance of the molecular-ion. Positional change of the hydroxyl group in (I)from 

C13) to Ct2J [from L t o  appears to enhance considerably the molecular-ion stability. 

Another aspect worthy of note relates to modes of fragmentation. Two important modes of 

rupture of the bicgclic framework operate in tropane series. One, rupture of the C(5)-C(7J 

bond causing the loss of carbon at- 6 and 7; the second, rupture of the alternate C11)-C12J 

bond leading to appearance of pyrrolenium ions, of which 11PI is a representative.13 1" the - 
bicyclo[2.2.l]heptane series (a-111 only the second rode of mass spectral fragmentation appears 

to be prominent. This behaviovr is understandable, since primary cleavage is likely to be 



20 favored between the  two functionalized carbon atoms (C-1 and C-2) i n  @J-(a. A prominent-ion 

m/e 139 i n  the  mass spectrum o f  (9) correspond t o  M-SO which i s  charac te r i s t i c  o f  c y c l i c  2 

s u l f i t e s .  
11 

A complete change i n  the  mass spectral  fragmentation pat terns  occurs when t h e  d io l  (8) i s  conver- 

ted t o  the  re spec t i ve  methiodide. The base peak i n  t h e  spectrum o f  t he  methiodide occurs a t  

m/e 142, assignable t o  an i o n i c  fragment [M-CH31-CH31 r e s u l t i n g  from l o s s e s  o f  CH31 and CH3 

radical .  Th i s  suggests t ha t  cleavage o f  C-C bond next  t o  a n i trogen atom i s  no longer favored 

when i t  i s  quaternarized. However, this i s  not  t h e  case wi th  picrates  which exh ib i t  t he  molecu- 

lar- ion and the  base peak o f  t he  f r ee  base. 

The mass spectra o f  t he  iodo-hydroxytropanones (2, 3 and 7) mer i t s  a more thorough discuss ion 

which w i l l  be enunciated i n  a forthcoming communication. 21 

EXPERIMENTAL SECTION. 

Infrared ( i r )  spectra were recorded on a Perkin-Elmer 237 spectrometer and uv spectra on a Unicam 

Model Sp SODA spectrometer. Nuclear magnetic resonance L m )  spectra were obtained wi th  Jeol 

C-60-H, and wi th  Varian HA-100 instruments wi th  an Me 1 internal standard. Mass spectra were 2' ' 
taken on a Varian MAT CH-5 spectrometer using t h e  d i rec t  i n l e t  system. The e lec tron energ3r was 

maintained a t  70 ev and the  ion i za t ion  current was maintained a t  20 "A. The abundances o f  i o n s  

from primary fragmentations are given i n  percentages r e l a t i v e  t o  t h e  highest  peak i n  t h e  spectrum 

Lbase-peak). Thin layer  chromatographies were performed on s i l i c a  gel p la t e s .  

t he  
Chemicals. Lead t e t raace ta te  was prepared according t o  l i t e ra ture .22  Thionyl chlor ide  was 

23 
puri f ied  by the  method o f  Friedman and Wet ter .  

Raney Nickel 28 i n  water i s  a product o f  W.R. Grace & Co. Davison Chemical So. P i t t sburg ,  

Tennessee. Raney Nickel W-2 was prepared according t o  .&ingob2 S i l i c a  gel for column chromatog- 

i-aphy, a product o f  Hopkins and Williams Lab Reagents. Kieselgel G.F.254 LKGF254J a product o f  

E .  Merck, Darmstadt, Germany. 

Lead Tetraacetate aTA1 Osidntion of Tmpan-3a-07. in presence of Iodine. Isokztion of 

l a ,  4 B-diiodo-Za-acetmytmpan-3-one (3 and la-iodo-Za-acetoqtmpan-3-one (2 . TO a saturated 

solut ion o f  iodine  4 6 . 2  gr ,  0.3 moles) i n  dry benzene (300 ml)  was added a t  20°c f r e sh ly  

prepared LTA" /266 gr ,  0.6 moles) portionwise w i th  s t i r r i n g  during 15 min.,  and then a so lu t ion  

o f  chemically pure tropan-3a-ol (42.3 gr . ,  0.3 moles1 i n  dry benzene (300 mll was added drdpvise 
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over 30 m i n u t e s .  S t i r r i n g  was c o n t i n u e d  f o r  48 h r s .  a t  r . t .  A t  t h e  f i r s t  t h r e e  h o u r s ,  t h e  

appearance o f  a v i s c o u s  brown p r e c i p i t a t e w a s n o t e d ,  whlch a f t e r  a few k s . w a s  t rans formed  i n t o  

a y e l l o w  powder. The s u p e r n a t a n t w a s f i l t e r e d ,  t h e  p r e c i p i t a t e  washed w i t h  benzene and t r e a t e d  

s e p a r a t e l y ,  from which  compounds (4). (ZJ and dg were i s o l a t e d  and c h a r a c t e r i z e d .  The  

f i l t r a t e s  and washings a r e  combined and i t s  volume reduced t o  60 ml b y  e v a p o r a t i o n .  A f t e r  

s t a n d i n g  i n  a c o l d  room, green-ye l low c r y s t a l s  (40 gJ o f  (9 c r y s t a l l i z e d  o u t  o f  s o l u t i o n  and 

were c o l l e c t e d  b y  f i l t r a t i o n .  H e c r y s t a l l i z a t i o n  from either e t h a n o l  or CCI y i e l d e d  
4 

c z y s t a l ~ ,  m.p. 1 8 4 - 1 8 5 " ~ ;  i r  (KBrJ : 1760 ,  1745 (C=OI ,  173 ( e s t e r ] ,  1050s ( c - o ~ c m - l ;  

m (CDC13, i n  r) 4.75 ( I n ,  d d ,  H-21, 5.45 ( X i ,  s, H-41, 6.32 (1H. gu,  H-51, 7.25 (3H. s, N-CH31, 

7.95 ( 3 8 ,  S ,  C0CH31. Anal .  Calcd .  f o r  C 1 0  H 1 3  I 2 NO 3'  . Mol.wt. 449; C ,  26.74; H,2.92; N,3.12; 

I ,56.53.  Found: C,26.93; H,2.86; N,3.09; 1,56.90. 

Isotation o f  lo-iodo-2u-acetoqt~qan-3-one (:I. The f i l t r a t e  remaining a f t e r  s e p a r a t i o n  o f  

(9 was c o n c e n t r a t e d  and t h e  u n d i s t i l l a b l e  r e s i d u e  wan d i s s o l v e d  i n  CHC13, chromatographed 

on s i l i c a  ge l  column ( 1  k g ) ,  u s i n g  f i r s t  70:30 m i x t u r e  o f  petruleurn e t h e r  (40-60'1-ether,  and 

t h e  
t h e n  ether as  d e v e l o p i n g  s o l v e n t s .  The  r e s i d u e  o b t a i n e d  a f t e r  removal o f  s o l v e n t  was r e c r y s t a l -  

l i z e d  from CC14, y i e l d i n g  c o l o r l e s s  c r y s t a l s  ( 3 , m . p .  137*; i r  (KBrl a n - l :  1760 (C=O), 1730 

( e s t e r ] ,  I060  m, 1035 02-01; nms ( C W 3  T I ;  4.70 [ I n ,  d d ,  H-21, 6 .25 ( I H ,  m, H-5). 7.25 

OH, s, N-CH31, 7.92 (3H, s, COCX3]. AnaZ. Calcd .  for C10H141N03 ; N01.wt. 323.14; C,37.17; 

H.4.37, N ,  4.33; 1,39.28. Found: Mol.wt. 323  (mass s p e c t r a ] ;  C,36.92; H,4.25; N,4.24; 1.39.25. 

P i c h e  o f  la-iodo-2-acetoqtropan-3-one m e l t e d  a t  191-193*. Anal .  Found f o r  Cl6Hl7IN4Ol0, 

C,35.87; H.3.24; N,lO.20; r.23.37. 

The  h y d r o c h l o r i d e  [ @ I . H c Z ] ,  m.p. 198-202; ir(cm-'1 ( K B ~ ]  : 2500 !N-HJ , 1770 (C=OI, 1750 ( e s t e r ) ,  

1070 m, 1045 m LC-01; rn (D20, r J  : 4.55 ( I H ,  H - 2 )  , 5.5 ( l H ,  H-5). 6 .82  ( 3 R ,  s, N-CH 1 ,  3 

7.9 (3H, s, CCCH3J. 

The h y d r o i o d i d e  [ L2).HI], m.p. 207-210'. AnaZ. Found f o r  CI0Hl5I2NO3: c ,27 .54;  H,3 3 8 ;  N,3 .O6; 

I ,56.00.  

C o n v e m i o n  o f  (2) in to  (3). A s o l u t i o n  of 5 g r  o f ( 3 i n  200 ml CxCl3 was shaken  w i t h  a s o l u t i o n  

Of 5 gr NaHS03 i n  5 nl H20 for 90  nin. The o r g a n i c  l a y e r  was s e p a r a t e d ,  t h e  s o l v e n t  was removed 

was 
and t h e  r e s i d u e  (3.62 yrJ r e c r y s t a l l i z e d  from CC14, y i e l d i n g  ( 3 ) ,  m.p. 134-6'. 



F o m t i o n  o f  la-iodo-Zo-hydrmytmpm-3-one (3. A c i d  h y d w t y s i s  of  (<). T o  a s o l u t i o n  o f 4  g z  

o f  (2) i n  500 m l  pure e t h a n o l  was added a s a t u r a t e d  s o l u t i o n  o f  hydrogen c h l o r i d e  i n  30 ml 

e t h a n o l .  The m i x t u r e  was r e f l u x e d  f o r  2 h r s .  and t h e  r e s u l t i n g  b l u e  s o l u t i o n  was coo led  and 

k f t  t o  c r y s t a l l i z e  y i e l d i n g  3.78 g r .  o f  a grey  m a t e r i a l ,  i d e n t i f i e d  a s  la-iodo-Za-hydroxy- 

tropan-3-one h y d r o c h l o r i d e ,  m.p. 214' ( f r o m  e t h a n o l ) .  Ir (m- ' )  (KBr) : 2550,  2620 (&H), 

1762 (MI,  108Zm, 1055m [C-0); m r  (D20, r): 5.7 ( l H ,  d d ,  H-21, 5 .5 i l H ,  m, H-5), 

6.92 (3H. s ,  N-CH3J. w. Found f o r  C H ClINO2: C,30.28; H,4.10; N,4.21; 1.40.60. 
8 1 3  

The f r e e  b a s e  (2, m.p. 154-156' ( f r o m  pe t ro leum e t h e r  40') was o b t a i n e d  a f t e r  n e u t r a l i z a t i o n  

o f  t h e  aqueous s o l u t i o n  o f  ( 7 )  .HCl b y  K2C03. I R  [cm-l) ( m r l :  3480, 3150 (OH), 1752 (C-3) .  

1065,  1040 LC-01; nmr @DC13, T I :  5.9 [ l H ,  d d ,  H-2J,  6.23 ( l H ,  m, 8 -51 ,  7.28 ( 3 8 ,  s, 

N-CH3). Anal. Found f o r  C8H121N02 : C,34.23; H,4.21; N 4 . 8 ;  I ,45.24.  M 0 l . e .  281. 

B e p a r a t i o n  o f  l - H y d w ~ ~ m e t h ~ Z - 2 a - h y d r o q - 7 - m e t h y Z - 7 - ~ c Z [ 2 . 2 . 1 ]  hep tane  Cg 

LiAtH4 R e d u c t i o n  o f  @I. To a s o l u t i o n  o f  13.1 g r .  o f  LA) i n  1.5 lit. o f  d r y  e t h e r  was added 

p o r t i o n w i s e  L30 min.)  w i t h  s t i r r i n g  l i t h i u m  aluminium h y d r i d e  (3.3 gr.1 and t h e  s t i r r e d  

r e a c t i o n  m i x t u r e  was l e f t  a t  r.t. f o r  1 2  hrs. Excess o f  LiAIH was d a s t r o y e d  b y  f i r s t  4 

add ing  dropwise  a 1 : l - m i x t u r e  o f  e thano1:e ther  (100 ml1 and t h e n  50 ml H 2 0  A f t e r  f i l t r a t i o n  

h e  
a n d r e m v a l  ob s o l v e n t  from the f i l t r a t e ,  t h e  crude  d i d  Lg) was f i r s t  c r y s t a l l i z e d  from acetone 

and t h e n  from CHC13, y i e l d i n g  4.7 g r .  0 4 % )  o f  colorless c r y s t a l s ,  m.p. 188-189'. 

I r  (,-I) ( K B r J :  3340 (OH), 1 0 8 5 s ,  1 0 5 5 s ,  l032m, l020m (C-0);  nmr ( p y r i d i n e  d 5 ,  6 i n  r ) :  

5.25 ( l H ,  d . ~ ,  H-21, 5.85 lZH, S,  OCHg,  6.81 I l H ,  t ,  H-4), 7.66 6 3 8 ,  S ,  N-CH 1 ;  ( i n  DMSO d 6 ) :  3 

6.11 d.qr , 6.28s,  6 . 8 1 t ,  7 .85s.  Anat .  Found f o r  C8H15N02 : C,61.13; H.9.46; N.9.01; 

M 0 l . e .  157 @ J .  

The k y d w i o d i d e ,  m.p. 240-24Z0,was prepared b y  d i s s o l v i n g  181 mg o f  (g) i n  20 ml 40%-HI a t  

45', removal o f  H20 i n  vaccuo, and r e c r y s t a l l i z a t i o n  from e t h a n o l - e t h e r .  I r l c m - l ~ ( m r )  : 

3375 (OH), 2840, 2580 & H J ,  108Os, 1 0 4 5 s ,  106Om, 1025m; m r  (D20, rl 5.5 (18 ,  H-2) ,  

5.97 ( 1 8 ,  t ,  H-41, 6.15 L ~ N ,  s, CH O ) ,  7 .25 (3H, s, N-CH3) Anal. Found f o r  C 8 H 1 p 2 : C , 3 3 . 6 0 ;  2 

H,5.83; N.4.95; I ,44.96.  

The p i c m t e  o f  m e l t e d  st  243-24S0, and the b e n z o a t e  had  m.p. 2 3 1 - 1 3 3 ~ .  

I-ChZoromethyZ-2crhydro~y-7-methyt-7-azabi~Zo[2.2.llheptme Clll. D i d  @1 810.5 gr .)  was 

and o f  
d i s s o l v e d  i n  5 ml .Ofmri f ied SOC12, 0.5 ml DMF ( d r i e d  o v e r  ~ o H ) ~ % s d e d ,  and t h e  r e s u l t i n g  m i x t u r e  

was r e f l u x e d  f o r  22 hrs . l l  Excess SOC12 i s  removed f i r s t  b y  s*aFosation Lvaccuo] and t h e n  w i t h  



HETEROCYCLES, V d  IS, No 2, 198 l 

the  a i d  of acetone. T h i s  yielded 450 mp of the  hydrochloride of the  chlorohydrin ( I l l ,  

m.p. 220'. ~r Lcm-l~ (KmJ : 3230 (OH), 2740, 2 7 7 0 ~  &J ,  1085m, 1065s, 104071, l O l D m  (C-01 , 

750 (C-Cl); nmr LD 0,  rJ 5.4 (lH, H-2), 6.0 (lH, X-41, 6.05 (ZH, s, CH2-CIJ, 7.25 (3H, s, 
2 

N-CHg. Anal. Found f o r  C8H15Clp0 : C,44.78; H,6.73; N,6.28, C1.33.10. 

The free baee (111. m.p. 7s-81' (from ptruleum-ether  40°1rcsulted a f t e r  adding K2CO3 t o  the  

-1 
aqueous solut ion of the  hydrachloride. Ir [nn J (neat) : 3100-3350 (OH), 108Os, 1030s (C-01, 

740 (C-CIj; m lpyridine d5, r): 5.42 OH, d.gr, H-21, 6.08 (2H. d J 6 Hz, CH2-CIJ, 6.85 

UH, t, H-4), 7.82 L3X, s, N-CH3); i n  CDC13: 5.78(d.gr H-2), 6.3(d J 2 Hz CH2-Cl], 6.8Oft 

s-41, 7.82s LN-CH$. e. Found for C H ClNO : C.54.49; ~ , 8 . 1 0 ;  R,7.29; C1,19.30. 
8 14 

1.7-DimethyZ-2-hydrozy-7-azobicycZo[2.2.l]heptane (ZJ. In to  a hydrcgenation b o t t l e  of Parr 

Hydrogenator is placed a mixture of the  chlorohydrine (w hydrochloride L422 mgJ, 20 ml of H20, 

300 w K2C03 and 3 gr .  Raney Nickel W-2 and then subjected t o  usual c a t a l y t i c  hydrogenation 

under 1.5 atnospheric pressure of  Hz f o r  1 hr. a t  r.t. A f t e r  the  usual work up the  

was 
chlorofont solut ion of the  Product d r i ed  (Na2SO$, the  solvent removed end the pure product 

U l l  was obtained u 8 5  qJ i n  the  form of its hydrochloride [(I21 .HCl], m.p. 308-312' 

-1 Ldec.1. Ir (nn JWJ2J:  3290 (OH), 2770, 2570( &H), 10803, 1060m, 1030m, l O l O m  (C-01; m 

LCDCl,, TI: 5.5 L l H ,  d.qr, H-21, 6.12 (lH, t ,  H-41, 7.35 (3H, s, N-CH J ,  8.45 UH, s, CH -C). 
3 3 

Anal. Found f o r  CP16NC10 : C,53.71; H,8.86; H,7.84; CI,Z0.30. - 
The free base 021 exhibited peaks i n  the  nmr spectrum a t  (CDC13, r) : 6.15 ( W ,  d.qr, H-2). 

6.88 (IH, t, H-41, 7.85 [3H, s, H-CH3j, 8.82 (3H, 9 ,  CH3-C). 

7.7.DimethyZ-1-hyh-oz-ymethy~-2-hydr0q-7-a~abi~~Z0[2.2.11heptane Iodide. Methiodide of LEI. 

Method ( a ) .  To a solut ion o f  470 mg ( g  i n  70 m l  acetone, I mi of methyl iodide is added, w e l l  

shaken, l e f t  f o r  48 hrs. a t  r.t., and the  co lo r less  small c r y s t a l s  (465 mg.1 of  the  methiodide 

were w l l e c t e d .  More c r y s t a l s  (290 w. lwere  obtained on concentration of  the  s u p m a t e n t  solvent ,  

m.p. 325-328- Ldec.1 Lfrom EtOH). Method 01.  Methyl iodide (1 ml.Jwas added t o  a solut ion 

containing 450 mgOf @J , K CO (700 mg.) , ethanol (50 m l  .I and H,O (30 m1.J , and the mixture was 2 3 

refluxed f o r  12 hrs., cooled, and the  c r y s t a l l i n e  p rec ip i t a te  of the  methiodide was col lected 

m.p. 323-326'. rr LKmJ ~ c m - l ~  : 3350 (OHJ , 1055, 1030 LC-01; m (u2o,r J : 5.4 L ~ H ,  H-21, 

+ 
5.9 (lH, H-41, 6.03 L2H, s, CH2-01, 6.9 (6H, two s,CH -N-CH3. Anal. Found f o r  C H N r O  . 3 9 18 2. 

C,35.82; H,6.04; N,4.46; 1,42.06. 



Cyctic s u t f i t e  I L J  f m m  e s t e r  mohrmge between d i o t  @I and dimethyZ s u t f i t e .  ~ i o l  (9 
t h e  

/770 mg.) was al lowed t o  e n t e r  i n t o  e s t e r  exchange r e a c t i o n  w i t h  1 m l .  o f  d i m e t h y l  s u l f i t e  a t  

120' f o r  3 h r s .  A f t e r  c o o l i n g ,  t h e  r e a c t i o n  product  was t r i t u r a t e d  w i t h  pe t ro leum-e ther  40' 

was 
and t h e  r e s u l t i n g  s o l i d  compound r e c r y s t a l l i z e d  from acetone t o  y i e l d  a d i h y d r a t e  o f  (3, 

-1 
m.p. 245-290' ( h y g r o s c o p i c ) .  I r lKBr]  (cm I :  1200 (S=01, 1045 ,  1062 (C-01; nmr I D  0 ,  r)  : 

2 

5 .55  (H-21, 6.2 IH-4), 6.25 (ZH, OCH ) ,  7 . 0  (N-CH I ;  i n  DMSOdG : 5 .2 ,  6 . 0 ,  6 .06 ,  and 6.85 2 3 

(N-CH 1 
3 '  

ZccAcetoqtropan-3-one. Reductive de-iodination o f  1 8 .  n s o l u t i o n  o f  ( 2 )  ( 4  q r )  i n  e t h a n o l  

(120 mllwas miwed w i t h  a s o l u t i o n  o f  K2C03 (1.68 gr.) i n  H20 ( 2  d l ,  t o  which was t h e n  added 

46 g r .  o f  Raneg N i c k e l  28 (suspended i n  20 ml H 2 0 1 .  The r e s u l t i n g  m i n t u r e w r s s t i r r e d  f o r  30 m i n .  

a t  r.t., t h e n  f i l t e r e d  and washed w i t h  e t h a n o l .  The l i q u i d  product  (2.26 gr.1 l e f t  a f t e r  

removal of e t h a n o l  was s u b j e c t e d  t o  p r e p a r a t i v e  t h i n - l a y e r  chromatography on p l a t e s  of k i e s e l g e l  

G.F.254 1.7. Merck, Darmstadt ,  Germany), u s i n g  CHC13 as d e v e l o p i n g  s o l v e n t  ( R f  1. 0.15)  t o  a f f o r d  

-1 
Za-acetoxytropin-3-one (1.88 gr.1 ' i n  a l i q u i d  form. I r l n e a t ]  icm 1 ; 1740C C=Oj, 1050 ,  1030 

(C-01; MV ( n e a t ,  T I :  5.14 ( I H ,  q u i n t e t ,  H-21, 6.52 ( I H ,  d - l i k e  , H-11, 7.0 ( l H ,  d - l i k e ,  

H-5 , 7.62 (3H, s, N-CH3J, 8.0 (3H, s, COCH31. /Inal. Found for C I O H l p 3  : C,60.63; H,7.80; 

N,7.35. I t  i s  c h a r a c t e r i z e d  b y  i t s  c o n v e r s i o n  i n t o  i t s  h y d r o c h l o r i d e  m.p. 224-226' 

(dec .1 .  &&. Found f o r  C H 16C1N03 : C,51.23; H,6.85; N,5.73; C1,  15.31. 

2o-Hydroqtropan-3-one 1251. The a c i d  h y d r o l y s i s  o f  2-acetoxytropan-3-one t o  Za-hgdroxytropan- 

3-one (25) was e f f e c t e d  b y  r e f l u x z n g  an e t h a n o l i c  s o l u t i o n  o f  t h e  k e t o - a c e t a t e  (3 .5  g r .  i n  

130 m l .  EtOHl t o  which  a s a t u r a t e d  s o l u t i o n  o f  gaseous HCI i n  30 ml d r y  EtOH was added ,  f o r  

5 h r s .  A f t e r  t h e  usua l  work u p ,  t h e  corresponding  h y d r o c h l o r i d e  was i s o l a t e d ,  m.p. 242' 

(dec.1 ( f rom e thanol1  . I r ( K B r )  e m )  : 3350,  3320 (OHOH), 2600, 2550 (NHI, 1765 (C=O], 1080 (C-CI ; 

nmr ID 0 ,  T I  5.6 (8-11 , 6.18 (H-51, 7 .1  13H, s, N-CH31. a. Found f o r  C H NC102 : C.49.96; 2 8 14  

H,7.45; C1,  18.45.  

The f r e e  b a s e  (3 was f r e e d  from i t s  h y d r o c h l o r i d e  in t h e  way a l r e a d y  d e s c r i b e d  h e r e ,  

m.p. 101-103° ( f r o m  pe t ro leum e t h e r  40'1. I r lKBr l  (cm-') : 3400 (OX1 , 1740 (C=O), 1060 (C-0); 

nmr (CDCI 1 . 7 0 2  I d - l i k e ,  H-51, 6 . 1  ( q u i n t e t ,  H-1) . /Inal. Found f o r  C8Hl3NO2: ~ ~ 6 1 . 7 0 ;  
3 .  . 

H,8.64; N,9.02. 

The picrate o f  ( E l  me l ted  a t  211' (dec .1 .  /Inal. Found f o r  C14H16N40g : C,43.68; X,4.20; 

N,14.36. 
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Bo-Acetcegt~opan-3a-oZ ( 3 , r n . p .  79-81' (benzene-petroleum-ether) ,  was o b t a i n e d  (90% y i e l d 1  a s  
t h e  

a consequence o f  c a t a l y t i c  r e d u c t m n  o f  (?I 13 gr.1 i n  96% EtOH-H20 (260  m l )  c o n t a i n i n g  K Co 
2 3 

(1 .26  9r.I end 30 g .  W-2 Raney N i c k e l  a t  15'C. under 1.5 a tmospher ic  p r e s I u r e  o f  H Z  d u r i n g  

90 min .  A f t e r  t h e  usua l  work up t h e  l i q u i d  crude  product  was p u r i f i e d  b y  t h i n - l a y e r  chromatog- 

raphy ( K i e s e l g e l  G . F . ~ ~ ~ ) .  l r (KBr1  (cm-'~ : 3420,  3110 (OH), 1720 ( a c e t a t e )  , 1070w, 1045s IC-O, ; 

m (CDC13, T): 4.8 (H-2, q u a r t e t ) ,  5.2 (H-3, q u i n t e t ) ,  6.83 lH-1, q u i n t e t ] ,  7 .15 (H-5, 

d - l i k e  I ,  7 .55 LN-CH3, s l  , 7.95 (COCH3, $1. g&. Found f o r  C10H17N03 : C.6O.O; H.8.64; 

N,7.28. 

zo-Acetozy-3-chtorotropane (271 r e s u l t e d  from r e f l u x i n g  (26) ( 1  gl w i t h  p u r i f i e d  SoC12 

c o n t a i n i n g  DMF 11 ml . )  d u r i n g  22 h r s . ,  fo l lowed  b y  a work u p  a l r e a d y  described above .  It 

cou ld  n o t  be induced  t o  c r y s t a l l i z e .  I r ( n e a t 1  lcm-'1: 3560,  3350 (OH), 1060 ,  1045 (C-0) ;  

m lCDC13, rl: 5.32 18-2, q u i n t . ) ,  6.12 (H-3, m l ,  6.78 (H-1 q u a r t . 1 ,  6.96 (H- j ,  7.68 

(N-CN3, s l .  Anal. Found f o r  C H CINO : C,54.05; H 2 . 3 9 ;  N.7.38; C1.19.65. 
8 14  

Tropan-Za-02 (gi. ( a )  Fpan n r t d y t i c  redaction o f  (271. An e t h a n o l i c  s o l u t i o n  o f  (27) 
Of 

(ZOO mg. ,  i n  0.4 m l  EtOHl, and aqueous po tass ium carbonate  1100 mg. i n  2 m l .  o f  H 0 )  were mixed 
2 

w i t h  8 g r .  Raney N i c k e l  28 and s u b j e c t e d  t o  hydrogenat ion  under  3.2 a tmospher ic  p r e s s u r e  o f  

H a t  25'C. As a consequence o f  t h e  usua l  work u p ,  pure tropan-2a-01 1 3 , m . p .  45-48', cou ld  b e  
2 

o b t a i n e d  e i t h e r  v ia  i t s  h y d m c h t o r i d e  saZt, m.p. 266' (dec.), or from i t s  picrate, m.p. 267'. 

(bl  From WoZff-Kishner r e d u c t i o n  IHuang-Minton m d i f i c a t i o n l  of Za-hydrozytropen-3-one (9. 
o f  

TO a s o l u t i o n  o f  125) 11.5 gr.1 i n  15  m l .  EtOH, 2.3 g r .  h y d r a z i n e  h y d r a t e w a s a d d e d ,  and t h e n  

and the mixture heated f o r  2 hrs. at 205'C. s o l v e n t r r p s  removed by eeaporat ion,powdered KZcO3 (2.3 9r.J 

was added and t h e  m i x t u r e  was h e a t e d  t o  100' f o r  2 hrs., and an a d d i t i o n a l  1 h r . ,  a t  150'C. 

-1 
y i e l d i n g  400 mg. o f  tropan-2a-01,  m.p. 45-48'. I r  (CC141 (cm 1 : 3330,  3625 [OH),  1062s (C-01; 

nmr /CDC13, r l :  6 .2  (H-2, m l ,  6.95 IH-1 and H-51, 7 .8 (N-CH3, s ) .  Anal. Found f o r  C H 
8 liYO ' 

C,67.96; H.10.67; N,9.96. 

The h y d r o c h l o r i d e  e x h i b i t e d  nmr s i g n a l s  i n  D20 a t  (r) : 6.0 1 8 - 2 1 .  6 .2  (H-1 and H-51, 7 . 2  

IN-CH3, sl . @. Found f o r  C8Hl6NC10 : C,53.83; H,9.15; N,7.70; C1.20.00. Our Za-hydroxy- 

tropane, and, both i t s  h y d r o c h l o r i d e  and p i c r a t e f 3  showed i d e n t i t y  i n  a l l  r e s p e c t s  w i t h  an 

20 
a u t h e n t i c  specimen k i n d l y  s u p p l i e d  b y  P r o f e s s o r  R.L. C l a r k .  

2a- and 2B-Brmtropm-3-one 1P& and a. To  a coo led  ( i c e - w a t e r ]  s u s p e n s i o n  o f  t r i p h e n y l -  

phosphine (860  mq.) i n  a c e t o n i t r i l e  135 m l l ,  bromine 10.17 m2.1 i s  added t o  produce t h e  



( c ~ H ~ ) ~ P . B ~ ~  complex. 1t was then allowed t o  reac t  with 2a-hydr~x~tropan-3-one (z) (0.5 gr . )  

dissolved in 10 m l .  of diethyleneglgccl,  first a t  r.t. f o r  10  min. end then a t  7 2 ' ~  f o r  2 hrs.  

After cooling, removal of solvent and triphenyl oxide by washing with hot C6n6, a mixture(700 mg) 

of h~droch lo r ide r  of (3 and (*) was obtained, m.p. 288-290' (from ethanol).  The 

separated f r e e  bases I*) (400 mg. Rf R. 0.2) and (2) were obtained by way of thin-layer 

chromatography on kiieseigel-254, and e the r  as developing solvent .  

Zu-910motwpa-3-one f&), i r  (KBr) (cm-l) : 1750 CC=OJ, 720 [C-BrJ; nmr LCDC13, r), 5.77 

[H-2, d),  6.5 (H-1, d l ,  6.88 (H-5, d l ,  7.55 (N-CH3, s)  . 

26-Bromotmpan-borne (9, ir (KBr) (_-I) : 1718 (C=Ol, 700 (C-Brl; m (CDC13, r) : 5.05 

(H-2, d l ,  6.5 (H-1, d l ,  6.88 (H-5, d),  7.39 (N-CH3, s). 

Conversion of (&I + ( 2 1  t o  fa.  he hydrobromide s a l t s  of  (+I and (%) (600 mg.) are 

of 
dissolved i n  10  m l .  H20 t o  which is added an aqueous solut ion of  K CO and 7.5 gr.  of  Raney 2 3 

Nickel 28. The mixture was hydrogenated under 3.3 atm. H during 90 min. and then worked up 
2 

i n  the usual manner, yielding tropan-3a-ol (300 my.) exhibi t ing i d e n t i t y  i n  a l l  respects  with 

an authent ic  sample. 

Zu-, and 28-Bromotropan-3-ones 1% and a, together with 28,48-dibromotropan-3-one and 

20-hydwzytropan-%one, could he obtained through hromination of  tropan-%one hy the  method 

of  ~ i c k o n ' ~  followed by thin-layer chromatography. 

The brom-tropanones (29eI and 129b) could be converted hack i n t o  tropan-+one by mixing 600 mg. 

of  the  r e 9 p c t i v e  hydrobromides i n  water (20 ml.1 containing K2C03 (350 mg.1 and 7.5 g r .  of 

Raney Nickel 28, and subject ing the  resu l t ing  mixture t o  c a t a l y t i c  hydrogenation (3.3 atmosp. 

H pressure, f o r  30 min.1 followed hy the usual work up. 2 

RFFERFNCES AND WTNOTES 

1. S .  Sarel  and E. Dykman, Tetrahedron Lett . ,  1976, 3725. 

2. E. Dyman, Wctora l  Disser ta t ion,  The Hebrew University of  Jerusalem, 1974. 

4 
3. By means of double-spin resonance i t  was possible  t o  show t h a t  the  s p l i t t i n g  pa t t e rn  of  the  
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