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(-)-Ketone 1 from (-)-Alcohol 6. A solution of 160 mg of opti- 
cally pure (-)-alcohol 6 in 2 mL of benzene was added to a mixture 
of 2 drops of CH;jCOOH, 4 drops of'HzS04,30 mg of NazCrlOT, and 
0.5 mL of water. The mixture was stirred for 1 h a t  room temperature 
and then washed (NaHC03 andwater). The organic layer was dried 
(NazS04) and evaporated. A recrystallization in hexane gave 140 mg 
(87W)) of optically pure (-)-ketone 1: mp 266-267 "C; [ o ] " ~  -270O 
(c 0.104, cyclohexane), [ o Izb~  -244" (c 0.39, benzene); CD A,,, 
300.5 (-5.33), 311.5 (-7.91), 323 (-8.17), 336 nm (-4.37) (c 3.02 
mmol/I,. cyclohexane); UV (cyclohexane) A,,, ( cmax)  301 (37.2),312 
(45.8), 323 (41.0), 335 nm (20.6). 

(+)-Ketone 8 from (+)-Ketone 1. The (+)-ketone 1 (53% e.e.1 was 
prepared from (+)-carbonate 7 (5% e.e.1 according to the method 
previously described. A catalytic hydrogenation of ketone 1 I 5  on Pd/C 
gave the saturated ketone 8 (530% e.e.1: mp 281-282 "C, [ 0 ] z 5 ~  t 1 3 2 O  
(c 0.17, cyclohexane) which gives [ ( Y ] ~ ~ I )  max calcd +250°; CD (cor- 
rected for 100% e.e.) A,,, (h,,,,) 301 (4,141,311.5 (6.13), 324 (6.39), 
336.5 (3.37); LV (cyclohexane) A,,, (ernax)  302 (40.81, 312 (49), 324 
(44.21, 337 (24.3) nm. 
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A n  A l t e r n a t i v e  S y n t h e s i s  of (&)-a-  
and ( & ) - y - L y c o r a n e s  

Althoiigh an  important stereochemical requirement t o  build 
r i p  the  skeleton of'cv-lycorane i I and  Iycorine (2)::..' centers 
arorind t h e  const i ~ i c . 1  ion of't he  (" ring and  is sriccessf'ully f u l -  
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f'illed by  application"^:' of the Diels-Alder reaction, we have 
searched for another  route  s tar t ing from a cyclohexanone t o  
prepare a lactam (3),2a which is already converted into I .  Thus, 
a cyclic hydroxamic acid (4) is considered as an equivalent 
synthon for 3 a n d  reaction of a n  oxime (5) with zinc dust in 
hoiling acetic acid was carried o u t  in view of the fact5 t h a t  t h e  
similar react,ion of a n  oxime (6) gives a cyclic hydroxamic acid 
( 7 )  ofa s ix-membered ring. However, we found that reaction 
of t h e  oxime ( 5 )  gave unsaturated lactams instead of 4. Here,  
we wish to  report on t h e  s t ructures  of unsa tura ted  lactams 8, 
9, and 10 and  on a n  alternative synthesis of (f)-tu-lycorane ( I  1 
via unsaturated lactams 10 and 11 a n d  ( f ) - y - l y c o r a n e  

Grignard reaction of cyclohexanone with 3,4-methyl- 
enedioxyphenylmagnesium bromide; in  te t rahydrofuran 
followed by dehydrat ion a n d  hydroboration oxidation pro- 
duced a cyclohexanol (13) whose Jones  oxidation gave a cy- 
clohexanone Alkylation of 14 via a n  enamine a n d  s u c -  
cessive alkaline hydrolysis furnished a 2-oxocyclohexylacetic 
acid (15) .  

Refluxing with zinc dust in glacial acetic acid o f t h e  oxime 
5 aff'orded a mixture  (of lactams A, R, and  C. Mass  spectra  of 
t h e  lactams A and C showed t h e  s a m e  molecular peak at  mi(> 
257. which was two mass uni ts  less t h a n  t h a t  of 3, while tha t  
o f t h e  lactam E3 was a t  m i e  255. 

From the spectral d a t a  ( N M K .  IR, and  MS), st ructures  of' 
the lactams A.  €3, and (' proved to he 8,9,  a n d  10, respectively. 

(12)'t)x.G via 9. 
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I t  was notable that unsaturated lactams instead of the cyclic 
hydoxamic acid (4) were obtained in the reaction. 

Although two stereoisomers (10 and 16) were possible for 
the lactam C, the former was favored by the NMR spectrum, 
which showed a doublet peak (1 H, J = 10 Hz) a t  6 3.81 for 
C-7a hydrogen. Namely, referring to a modified Karplus 
e q ~ a t i o n , ~  the observed value of J indicated that the dispo- 
sitions of C-7 and C-7a hydrogens were trans diaxial.10 Ac- 
cordingly, the stereoisomer (16) was ruled out. 

13 14 

15 
Catalytic hydrogenation of 10 gave the lactam 32a whose 

NMR spectrum exhibited double doublet peaks (1 H, J = 7 
and 10 Hz) ai. 6 3.41 for C-7a hydrogen. Since the lactam is 
already converted into (A)-cu-lycorane (1),2" formation of the 
former constituted the formal synthesis of the latter. 

In sharp contrast, the similar reaction of 9 led to a new 
lactam 17, whose NMR spectrum indicated a triplet peak (1 
H,  J = 4 Hz) a t  6 3.88 for C-7a hydrogen, besides the lactam 
8. Reduction of 17 followed by the Pictet-Spengler reaction 
gave (f)-y-lycorane (12). The finding" revealed that three 
substituents of the C ring in 17 were all cis oriented. 

Formation of 10 in the reaction suggested that if an unsat- 
urated lactam such as 1812 or 19 could be produced its acid 
treatment would lead to a lactam 11 predominantly by 
isomerization of the double bond to  the cu,$-unsaturated 
system. Thus, refluxing of 15 with henzylamine in o-xylene 
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under nitrogen over a period of 45 min. Excess of the hydride was 
decomposed under ice cooling with H2O (50 mL) and 10% NaOH (153 
mL). To the stirred mixture was added dropwise at 20-25 "C 300'0 
HzOz (92 ml,) over a period of45 min. After 1 h of agitation, the same 
workup as noted ahove gave 20.1 g of a pale yellow oil, which was 
distilled to afford 17.5 g (82.5?6) of a colorless viscous oil (13), bp 
150-175 "C ( 4  mm). The oil was triturated in n-hexane to lead to a 
solid, which was recrystallized from n-hexane-petroleum ether fur- 
nishing 16.8 g (75%) of colorless prisms: mp 63 "C; IR (CHCI:j) 3580 
(OH) cm-I; NMK 6 3.60 (m.  1, CiI)H),  5.95 (s, 2, OCHzO), 6.67-6.87 
(m, : 3 ,  arcimatic HI. Anal. Calcd for ('l:jH,,jO:j: C, 70.89; H,  7.32. Found: 
C, 70.49; H. 7.:%5. 

2- (3',4'-Methyl enedioxyphenyl) cyclohexanone ( 14) I Jones 
reagent': ( 1  14 ml,) was added dropwise t o  an ice-cooled, stirred sn- 
Iution of 1 3  ( ; I . : \  g) in acetone (1200 ml,) over a period of 1.5 hand  
stirring was c~intinued at room temperature for 1 h. The condensed 
mixture at reduced pressure (below :30 "C) was poured into ice-cooled 
brine (1000 ml,) and the product was taken up in ether. The ether 
extract was washed with ,5% aqueous NaHCO,{ and brine and dried 
(MgSO4). Hvaporation ol'the solvent gave 45.2 g of a brown oil, which 
was extracted with hot n-hexane. C(indensation of the solvent gave 
2:l g of pale yellow needles. mp 9:3-94 "C. 1)istillation of the residue 
obtained from the miither liquor gave 10.5 g of a pale yellow oil, bp 
160--190 "C ( 3  rnm).  which was crystallized from acetone-n -hexane 
to afford 9.1 g 111 pale yellow needles. mp 92-9:i "C. Total yield of 14 
was 32.1 g (62,6%,). liecrystallization from the same solvent furnished 
colorless needles: m p  911.5 " C  l l i t . "  mp 9:3-94 "C); IR (CHCI]) 1708 
(C=Oi cm-I: N l l l i  ;I :L50 im. I .  ("(2IH1, 5.9:j ( 6 .  2, OCHiO), 6.511-6.82 
(in. :I. aromatic Hi. 

4-(3',4'-Met hylrnedioxyphcnyl)-2-oxocyclohexylacetic Acid 
(13). Air enaniinr \vas prepared in the ~isual manner refluxing 11 (5.45 
g) and pyrrolidinr (.1 g )  in anhydrous benzene (150 ml,) for 16 hand  
used after complete evaporation of the solvent at reduced pressure. 
'1'0 a stirred s o l u t i i i i i  ol'the ahove enamine in freshly distilled diox- 
ane Iienzene I I : ]  1 i100 mI,) wiis added a solution cifBrCH,COOCH,, 
(7.6Y, g) in the same solvent ( 100 ml,) during 2 h and refluxing was 
continued for 13 11. HnO (50 mI,) was added to the mixture and the 
whcile was refluxed l?ir I h. To the residue obtained [in removal of'the 
solvent a t  reduc,cd 1)reshure was added CH ,,OH ( 2 0  ml.) and 
aqueous KOH (20 ml,l and the mixture was refluxed for 2 h. The 
mixture was condensed at reduced pressure. diluted with H2O, and 
washed with ether, The usual workup  (il'the ether extr 
ol'unchaiiged 11, mp rill 8.i '('. The alkaline solution 
with concentrated H('I and the product was taken u p  i n  ('H("L. The 
usual workup of the ("('I.! cxtract  gave .l g i i l a  solid, which was re- 
crystallized from henzene- n-hexane t ( i  give 3.1 g (80.7%) of' c~iIiirIess 
prisms (1.71: in11 121 128 ' ( ~ : ; i i 1  ;inalvlit,;il simple had mp I 2 9  I i I i I  

' O , ( ' O ~ i H ) c i ~ i ~ ~ :  51.111ii2.73id../ =7..iHz. 
i l  1111.  1 ,  i ' i : ! iHi.  ;I.% I \ .  2. O('H2OI. K63 ii.90 
I. (';ilc.tl l o r  ('liHII,O:,: ('. 6#i.211: H. 3.X.l. Fiiilnti: 

(', 64.96: H. 3,82, 
Oxime .i of 1.5. .2 i i i i y t t i t w  l i t  13 ( 2 . 1  g )  and NHlOH.H('I i 2 ,9  p )  i n  

2 N S a O H  I I i l O  m l , l  \v,i* i c ~ t l \ i s ( d  I'or :{ h .  'l'hr mixture, \ + t i<  ; i d i i i s l i d  
! ( I  pH 2 :\ tinder ice uioliiig l iy c~;i i~c~lul i i t l i l i t  ion of c , c i n c , r ~ i t r ; ~ t c t l  Hf'l 
over a period (11 :iii min. ,A res i i l t  ing precipitate \vas (~I I I Iv(~~P(I  IIJ. t i l -  
tratiiiii. Lvashed r i t h  UII )~ an(l dried liecrysti~ll~z~iticit~ Ii,oin 
aqueous ('H:jOH g;ivt' I .lii . l o I / )  iif'lieht tirii\vii pr i rms  is) :  mp I:\; 
"C dec: t in  analytical i i i i i i  (1 Inl) 1:w 1.12"('dec: I I i  i l i H r l  :i:i211 
(OH). 171:\ I('OOHI. Ititis ! ( ' ~  5 )  ( , I I I - ' .  Anal. ( 
(', 61,8,*): H. ;i.HX: N. L H l  ! ~ i i \ ~ t i ( l :  ( ' .  i i l .67 :  H.  3 

I 1.02 g )  ; ind zinc ( l i i i t  ( I  i n  gl:i(,i:il ;2(,0H id0 ml,)  u ; ih  stirred ; i t  
r e t ' l ~ x  t o r : \  11. A t t c ~ i ~ ~ ~ i i i i I i i i g ,  ~ I ~ ( , I I I ~ T I I I I ~ ( ~ \ I . ~ I ~  t'ilterecl i i n d  t h e  t ' i l t r ; i t f '  

W;IS coiiden.;etl at retluc~cd li iw.<i i t ' t '  leading to  an a m i i ~ , l i h o ~ ~ ~  m 
1vhic.h wa i  clissrilvpd i n  ('H('l,,. ' l ' h r  ('H('I;3 siiluliiin was wayhrtl \ \ i t  t i  

aqtieoiis S a H ( ' 0 , :  ; 1 n d  liriiits :ind dried i h l g S O , ~ .  ~v:ipiir:iti~iii 111 '  

tcigraphetl over d i m  ~ t ' l  I  I O  X I .  KlLitiiin with heiizen~ ('H('lL i I : ]  1 l e d  
t o  71),.-1 riig t7.81',,) of", 1111) l l i2  lii.-i "(". uhii 1 1  
tienze n e - I? hexan e y i c) Id i 11 :: ( , I  I  I I  I  r I c 3 . i  1 i r i  i- m s 

C(7IH)..i.XS (<.  2 , O ( ' l l ~ O l .  li,;i.-i K W  im. : { , w r .  

Treatment of .7 with Zinc Dust in Acetic 

Anal. Calcd for CI:,HI:3NO:j: C, 70.58: H, 5.13; N, 6.49. Found; C, 70.73; 
H, 5.20; N. 5.59. 

Elution with benzene-CHC1:i (1:l) and CHC13 furnished 94 mg 
(10.5%)) of 10, mp 192-197 "C, whose rrcrystallization from CH:jOH 
yielded colorless prisms: mp 193-198 "C; IR (KBr)  3170 (NH), 1668 
(CONH) cm-': NMR 6 3.81 ( d , J  = 10 Hz, C(7a)H), 5.67 (m, 1, NH), 
3.73 (hrs, 1, C(3)H), 5.90 (s ,  2,OCH*O), 6.60-6.78 (m, 3: aromatic H); 
MS m/e 257 (M+). Anal. Calcd for Cl:H&O:j: C, 70.02; H, 5.88; N,  
5.44. Found: C, 70.14; H. 5.75: K, 5.54. 

The alkaline solution was acidified with concentrated HC1 and the 
product was taken up in CHC1.I. Csual workup of the CHCls extract 
gave 500 mg of 15, which was characterized by the IR spectrum. 

Catalytic Hydrogenation of 9 and 10. (1) A mixture of 9 (90.2 mg) 
and Adams catalyst (70 mg) in CH:<OH (18 mL) was shaken at room 
temperature in hydrogen atmosphere. After filtration of the catalyst, 
the stilvent was removed at  reduced pressure to give 89 mg of a solid, 
which was subjected to preparative TLCIX over a silica gel GFzjq plate 
affording 6.6 mg (7.3%) of8  (from the faster moving band), whose IR 
spectrum was identical with that of a sample obtained above, and 76.6 
mg i84.8?6) of 17 (from the slower moving hand). Recrystallization 
of the latter from benzene-n-hexane led to 41.8 mg (46%) of colorless 
prisms: mp 193-19S.d "C; an analytical sample had mp 194-196 "C; 
IR (CHCIz) 3420 (NH),  1692 (CONH) cm-I; NMR 6 2.80 (m, 1 ,  
C(7)H), 3.88 ( t ,  J = 4 Hz, 1, C(7a)H). 5.04 (hrs, 1, NH), 5.96 (s, 2, 
OCHrO), 6.62-6.83 (m, 3. aromatic Hi. Anal. Calcd for Cl5HI;NO.j: 
C, 69.48; H,  6.61; N ,  5.40. Found: C. 69.43; H,  6.74; N,  5.17. 

A mixture melting point ofthis and Hill's lactam2fl (mp 191-192 
" C i  showed appearant depression (mp 160-180 "C). 

(21 A mixture of 10 (26.6 mg) and Adams catalyst (1:1 mg) in CH:iOH 
(*; m1,) was treated in the same manner as noted above to give 27 mg 
(quantitative yield) of':), whose rwrystallization l'rom ether furnished 
colorless needles: mp 191.5-192.3 "C;  NMK 6 3.41 (dd, J = 7 and 10 
Hz. 1. C(7a)H). 5.88 (hrs, 1. NH), 5.96 (s, 2. OCH?O), 6.60-6.90 (m,  
3, aromatic HI. This was identical in all respects with Hill's lac- 
tam.'" 

(i)-y-Lycorane (12).  To an ice-cooled solution of' 17 (39.4 mg) in 
anhydrous T H F  (6 mI,i was added 0.92 M diborane-THF (1 .5 mI,) 
and the mixture was ref'luxed for 2 .5  h. Excess ofdiiiorane was de- 
composed with 6 N HCI (0.7!5 ml,). The solvent was removed at re- 
duced pressure and the residue was dissolved in H2O. The mixture 
was mashed with ether and basified with K ~ C O : I  (powder). The 
product was taken up in ether and the usual workup afforded a pale 
yelliiw oil (:17,2 mgi. A mixture of the amine (:17,2 mg) and :17% for -  
maline (1.2 m1.l in ("{OH (1.2 m1.j was stirred at rciorn temperature 
1'1ir I O  niin. T(I the stirred mixture bvt're added (":{OH (0.:1 mI,) and 
6 N HCI (:\.7 mI,i and stirring was continued at room temperature f'or 
:I 11. The same workup as noted ahcit ive a pale yellow oil i:37,6 mg), 
w1iic.h w a s  c~hriimatcigra~~lie~l civer alumina I h4eri.k ("(I . .  1,ttt.) to  yield 
22.1 mg i~J6.6%) of'(kj--j -1ycorane 112). mp 66-77 'C'. Kecrystallization 
from petroleum ether led t o  3.8 mg (I4,S'bi of c~oiorless prisms, mp 
li),i I O C ,  '('. which were identic;il in all respwt i  with an :iuthcntic 
iprc,inieii.ilii 

( & ) - I  -Kcnzgl- trsns-i ,7aH-l, .~,fi ,7,7a-pentah~dro-7-(~l ' ,~ '-mc- 
thylcnrdioxyphcnyl ) - : l ,~~~-dch~~droind~l in-2-one  ( 1  1 ). .A mixtiire 
of' l i  12.76 g )  and lienzyiamine (1.37 g )  in o-xylene (60 mI,i was re- 
I'lrised in a f'lask equipped with a l)eai>-Stark apparatus for 8 h. The 
solvent \ v w  removed at reduced preswrc. and the rwidiw t v a ~  rrllusrti 
w i t h  87% H('O0H ( 2 0  ml,) tor 1 h. Evaporation o l ' t h t ~  solvent a! r e -  
di ic~d I)resiiire pave a hro\vn oil, which was cliwil\~ctl i n  ('H('l:,. 1'eu;il 
workup  o l ' t  he ("H('I,{ sci lut ion ~illorderl  ii l i ronm amorphoiis inah?, i . l . l lX  
::I. u.hic,Ii was ~li , iected t ( i  uilumn c~hrcini;ltography over siliw gel i 120 
g ) .  b:li i t icin \vith henzenr ('H('I:,, i I : I )  and  ('H('I.! I'iirnishc~d 2,;L-i :: 
1~~7,S"oI of ti pale, yell(i\v amcirphoii- prcrdiict ( I  I ) .  211 att(~11111ts t i l  

c,rystallize failed: ll<l$' (film) 1680 cn-I  (('ON ~ ): NhIR :1.:32 id.  .J 
= I,-I Hz. 1 .  N('HHAri,3.7X(d.J = IOHz. l,('i7alH),4.9:1 ( d , J  = 1 . i  
Hz. I .  N('H1IAr). .i.91 is, I .  ("I:I)H), 5.97 Is, 2 ,  OCH~O),6 .54  K X 1  1111. 

,-I. ; i t n i i i i i i t i c .  H I .  7 , l ( i  7.2:j ( in .  :I, aromatic HI: MS m / ( ~  iM7 ( \ l t l .  !)I 
1 II;IV~ 1)cak). 

( & ) - I  -HenxyI-trans-i,'iaH-cis-:~,:~aH-:la,l, .~.(i,i ,iA-hexahy- 
dro-7-(:~',4'-methylenedioxyphenyl)indolin-2-onc (20). A inixttirc. 
o f  1 1  i.700 mg)  and Adams catalyst ( 5 0  mgI in ('2H;OH (3 i l  ml,) \vn< 
shaken at  roiim temperature with hydrogen until riptakr iiI'hyclrogc.r1 
t , ( , : i w ( l ,  11<(1;11 \vcirkup ( i f  t h e  mixture pave 34:1 nip IXX.Ii"rul l i t  ii -oli(l 
1401.  in11 I : \ ?  1:G O(', 1chic.h \vas recrystallized from n-hexanc. Io 
~ i r c ~ d i i c ~  ,401) mg 1 X ( l % j  0 1  colorless prisms: mli l:i7-.l:W '(': 113 iKk31.I 
l i i 7 ?  (('ON ~ N M I t  6 2.W id. .J = 1.i Hz. 1. \( ' l lH; lr i .  :{.:!7 
itlit'luse dd. ,J = 6.25 atid I0 H 1. ('I7:i)H). 4.95 id. .J = 1,*1 Hz. I. 
N('HHAr). >.% is .  2. O('H9Oi. i 8-6.8X im. ,7, arom:itic.H). 7 , l 5  7,:iO 
!in. ::. ; i r o t i i ; i t i ( .  H). Aii;il, ~ ' a l u l  l'or ( ' . , ! t ? , K O  :: ( ' ,  7,-i,Ii2: H. &ti:!: \. 
1 . 1 1 1 .  Fl~~ltid:  ( ' .  7,*i,iiri: H. 6.52: N. 4.iFj. 
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( i ) -a -Lycorane  (1). A mixture of 20 (349 mg) and LiAlH4 (157 
mg) in anhydrous ether-THF (1:l) (66 mL) (freshly distilled from 
LiAIH4) was refluxed with stirring for 40 min. Excess of LiAlH4 was 
decomposed at  0-5 "C with saturated aqueous NazS04 ( 4  mL) and 
a precipitate was filtered. The precipitate was washed well with ether 
and the combined organic layer was dried (MgS04). Evaporation of 
the solvent gave an oily residue. A mixture of the residue, 2% aqueous 
PdClz (6.8 mLj, concentrated HCl(1 mL), and active carbon (320 mg) 
in CzHsOH (20 mL) was shaken in a Parr hydrogenation apparatus 
(hydrogen pressure of 80 psi) at  room temperature for 87 h. Usual 
workup of the mixture gave 219.1 mg of an oil, whose NMR spectrum 
showed no signals due to the benzyl group. A mixture of the crude 
residue, KHCOR (163 mg)-HzO (2.3 mL), 37% formalin (3.5 ml), and 
concentrated HC1 (1.6 mL) in CH:jOH (11.6 mL) was refluxed for 45 
min. To the mixture was added concentrated HC1 (1.6 mLj and re- 
fluxing was continued for 45 min. The same treatment as noted above 
gave 208.9 mg of an oil, which was chromatographed over A1203 
(Grade 11-111) (Merck Co., Ltd.) (12 gj .  Elution with benzene-n- 
hexane (24:l) gave 128 mg (50%) of (f)-tu-lycorane (11, mp 85-92.5 
"C, which was recrystallized from petroleum ether to yield ?X mg 
(11.7%) of colorless prisms, mp 95.5-97 "C. This was identical in all 
respects with an authentic samplezb (mp 96--97.5 "C), which was 
kindly provided by Drs. K. Kotera and Y. Hamada. 
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Phase-transfer catalysis is becoming an increasingly im- 
portant technique in organic synthesis.*-; However, very little 
is known about the behavior of the catalysts under biphase2--6 
and triphase conditions.; 

Recently we observed that alkylation of thio reagents, by 
alkyl halides of low reactivity, gave poor yields (<20%) under 
biphasic conditions. Furthermore, with triphase systems, the 
repeatability of the reaction with the same catalyst (anion 
exchange resin) was not maintained after three runs.8 

These facts prompted us to examine the chemical behavior, 
in classical PTC media, of various catalysts and anions (ob- 
tained from phenylacetonitrile, imidazole, phenol, thiophenol, 
and octylmercaptan) in the absence of alkylating reagent. 

Under biphase catalysis conditions the catalysts used were: 
TEBA-C1, TBAB, and CTAB.!' The results, presented in 
Table I, show that the catalyst may be decomposed by alkyl- 
ating the anion. This decomposition depends upon the nature 
of the anion and the structure of the ammonium catalyst. With 
TEBA-C1 and thiophenoxide this corresponds to 93% of the 
concentration of the catalyst. The results obtained are con- 
sistent with a nucleophilic substitution where the anion is the 
nucleophile and the tertiary amine is the  leaving group 
(Scheme I). This is analogous to the dealkylation reactions of 
quaternary ammonium salts by nucleophilic sulfur reagents' 1 

or soft nucleophiles.'"'g 
Under triphase catalysis, the catalysts used were Dowex 1 

X 8 and Dowex 11 anion exchange resins. Both resins are of 
the trimethylbenzylammonium type (Scheme I1 1. During the 
reaction the gas evolved (a volatile amine i l  dequaternization 
occurred according to Scheme I) was trapped in a saturated 
solution of picric acid in ethanol. The results obtained show 
that without anion and for a reaction time of6 h.no picrate was 
formed, but with t,he anions of thiophenol and phenylaceto- 
nitrile a picrate did form.]" 

Although the decomposition o f t  he quaternary ammonium 
cat,alyst (Scheme I) is in most cases only a secondary reaction. 
it can become more important  for soft nucleophiles (RS- > 

Scheme I 

Scheme I1 


