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absorbed onto alumina (10 g.) and transferred to  the top of a 
column of alumina (80 g.) .  The column was eluted with a 1 : 1 
mixture of benzene-petroleum ether and 200-ml. fractions taken. 
Fractions 2 3  and 1 were combined and on removal of the solvent 
a pale yellow crystalline residue was obtained. 1,2,3,4,5,7,8,- 
13,13b, 14-Decahydrobenz [glindolo [2,3-a] quinolizine, Ais(z0)- 
yohimbene, (1.12 g., 67%) separated from benzene as colorless 
needles, m.p. 196-197" with darkening (lit.I4 1n.p. 196-197'). 
N.m.r. spectrum (deuteriorhloroforin): methylene, 6.99-8.34 7 ;  

no o l e h i ( #  proton. 

Found: C. 81.6; H ,  7.9; N, 10.2. 
Anal. Calcd. for CIgH.'2N2: C, 82.0; H ,  8.0; N ,  10.1. 

The base, or its solutions, rapidly became yellow on exposure to  
air and light. 

The picrate, formed in ethanol, separated from aqueous meth- 
anol as fine yellow needles, m.p. 178-180" dec., with previous 
darkening. 

Anal. Calcd. for C~jHjjNj07: C, 59.2; H, 5.0; N ,  13.8. 
Found: C, 59.5; H ,  5.1; N ,  18.6. 

Further development of the column with a 4 : l  mixture of 
benzene-ether gave a small amount of a brown oily material 
which could not be characterized. 

1,2,3,4,5,7,8,13,13b,14-Decahydro-l'-methylbenz[g]indolo- 
[ 2,3-a]quinolizine (N-Methyl-AlS(")-yohimbene) (VI) .-Liquid 
ammonia (ca. 15 ml.) was distilled from sodium and collected in a 

small flask immersed in a Dry Ice-ethanol bath. A crystal of 
ferric nitrate was added, followed by sodium (22 mg.) .  The 
mixture was stirred for several minutes, A1s(20'-yohimbine (225 
mg.) was added, and after a further 10 min. methyl iodide (150 
mg.) was introduced. Stirring was continued a t  room tempera- 
ture until all the ammonia had evaporated, and then water was 
added and the product collected (230 mg., m.p. 112-115'). 
N-.Zlethyl-A1j(2°'-yohimbene crystallized from aqueous methanol 
as fine, colorless needles, m.p. 137-138" (lit.I8 m.p. 137-139"). 
N.m.r. spectrum (deuteriochloroforrnj: ind-X methyl, 6.37; 
methylene, 6.85-8.15 r .  

ilnal. Calcd. for C20H24N2: C, 82.1; H ,  8.3; N, 9.6. 
Found: C, 81.9; H ,  7.9; N ,  9.7. 

The picrate, prepared in alcohol solution, crystallized from 
methanol as yellow needles, m.p. 182-185" (lit.l* m.p.  188-192'). 

Anal. Calcd. for C Z ~ H ? ~ N ~ O ~ . C H B O H :  C, 58.6; H ,  5.6; 
N ,  12.7. Found: C, 58.5; H ,  5.4; N, 13.0. 

The melting point of the picrate was not depressed on admix- 
ture with an authentic sample kindly provided by Dr. B. Witkop, 
and the infrared spectra of the two samples were identical. 
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9H-[3,4-b] Pyridoindole-1-carboxaldehyde has been synthesized and quaternized with benzyl halides. Cycli- 
zation of the crude quaternary salts in acidic media has afforded indolo[2,3-a] acridizinium salts. 

The indolo [2,3-a]acridizinium2 (VI) nucleus may be 
considered as the parent system of the yohimbine, 
reserpine, and alstoniline3 alkaloids. A near approach 
to the synthesis of VI  has been made by four different 
research  group^,^^-^ each of which prepared 7,8-di- 
hydroindolo [2,3-a]acridizinium salts (I). Two of these 
groups4c 4d have recorded their attempts to dehydro- 
genate the 7,8-dihydro system (I)  to  the fully aromatic 
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nucleus (VI). Glover and report that  their ex- 
periments were unsuccessful. using tetra- 
chloro-o-beiizoquinolle as the dehydrQgenating agent, 
isolated (as the iodide) a chocolate brown powder. 
This substance "was probably not obtained pure" 
and 110 analysis was reported. The reported absorp- 

(1) For  the  jJrecedinp communication of this series, scc , J .  Org.  Chem.. 28, 
1669 (1963). This researcli was s u p l ~ o r t e d  by a rewarcli g ran t  (H-2170) 
froin the  National Hea r t  Insti tute of the  Kational Insti tutes of Health.  
presented before tlie XIXt l i  l l e e t i n p  of the International Union for Pure  
and  Aplilied Clienlistry. London. Enpland, .July. lY(i3. 

(2 )  Tlie nanip acridizinium has  been Iiroliosed for  the  benoo[b]quinolizin- 
ium systenr: J .  A m .  Chem. SOC.. 77, 4812 (19,5,i). Tlw Chemical Abstracts 
name f o r  VI is 13H-benz [glindolo [2,3-n]rluinolizinil1111. 

(3) R .  C .  Elderfield and  S. I,. IVytlie, J .  O r g .  Cliem., 19, 683 (19.54). 
(4) (a )  R .  h i .  ,lacoh and  .T .  FoucliP. 16th Congrrss. Union of Pure and 

:Applied Clieuiistry. Paris, 1957; ResuniBs des Coinnl., J'ol, 11, 1). 316. 
( b )  R .  C. Elderfield. . I .  AI. Lapowski. 0.  L.  AIcCurdy. and S. L. Wythe,  J .  
O r g .  Chem., 23, 435 (1958). (c) E. E. Glover and  G .  .Jones, J .  Chem. SOC., 
1750 (1958). ( d )  G .  A .  S a m .  %bid.. 2038 (1958). 

tion spectrum was simpler (only two maxima) than that  
of any known acridizinium compound, and the ulti- 
mate absorption maximum was a t  345 mb as against) 
399 mk for the acridizinium i0n.5 

It appeared probable that  the methods of aromatic 
cyclodehydratioiP might provide a direct route to the 
aromatic system without recourse to dehydrogenation 
of a quaternary salt. The preparation of l-methoxy- 
methyl-9H-[3,4-6]pyridoindole (methoxyharman, 11) 
from methoxyacetaldehyde and tryptophan' was fol- 
lowed by cleavage of the ether linkage by hydrobromic 
acid, affording the carbinol 111. The carbinol was oxi- 
dized to  the aldehyde IVs using activated manganese 
dioxide. 

Quaternization of the pyridoindolecarboxaldehyde 
with benzyl bromide was carried out in dimethylform- 
amide a t  room temperature, and the crude salt (V, X = 
Br) was used directly in the cyclization. Cyclode- 
hydration was brought about by heating the quaternary 
salt V for 24 hr. i n  polyphosphoric acid a t  120°, and 
the orange-yellow product had the properties which 
would be expected of an indoloacridizinium system. 

Quaternary salts derived from 3-methoxybenzyl 
bromide and 2,8-dimethoxybenzyl bromide were cy- 
clized to the expected indoloacridieinium salts VI1 and 

( 5 )  An additional complication is t h a t ,  in the  text of Swan's paper.  ( re f .  
4d) tlie deliydropenation of 7.8-dihy1Iroindolo[2.3-a]acridizinir1m ( I )  is dis- 
cussed. wliile. in the exlierinwntal par t .  only the dehydrogenation of the 13- 
motliyl derivative of I is described. 

( I ; )  C.  I<. Bradslirr .  Chrm. Reu.. 38,  447 (1946). 
(7) Cf. H. R. Snyder,  S, hl. Parmenterpr.  and L. I ia tz ,  J .  A m .  Chem. 

S O C . ,  70 ,222  (1948). 
(8) We are  indebted t o  D r .  Hans  Brrger n.ho developed this procedure for  

the  synthesis of 9H-[3.4-h]pyridoindole-l-carboxaldehyde in this lahora- 
tory.  
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11, X = CH,OCH, 
111, X = CHzOH 
IV, X = CHO 

V 0 

K2 

VIII. Since the methoxyl groups facilitate cycliza- 
tion, heating in concentrated hydrochloric acid for 15 
min. 011 the steam bath was sufficient. The quaternary 
salt from 3-(3,4,.i-trimethoxybenzoxy)-4-methoxybe1izyl 
bromide (XII) proved more difficult to cyclize, but did 
afford a product IX having the expected composition, 
and some of the features of the gross reserpine skeleton. 

Experimental 
All analyses were b j  Dr. I. A .  Schoeller, Mikroanalytisches 

Laboratorium, Kronach, West Germany. Vnless otherwise 
indicated all infrared ahsorption spectra were determined by use 
of potassium hromide pellets. 1,'nless otherwise indicated ul- 
traviolet alxwrption spectra were made with the Car) Model 
14 PYl spectrc,photonieter ueing acetonitrile as the solvent. 
\Vl;:ive lengths niarked with an asterisk ( * )  represent shoulders 
rather than clearly defined peaks. 
l-Methoxymethyl-9H-~3,4-b]pyridoindole (II).'-A mixture 

cont,aining 2 g. of d/-tryptophan, 1 ..!I g. of methoxgacet,aldehydelO 
in X0 ml. of water, and 1 ml. of ethanol was heated at 60" for 22 
hr. The solution was then diluted to 500 ml. and boiled for a few 
minutes, and then 96 ml. of 10% potassium dichromate solution 
and 20 ml. of acetic acid were added. Heating was continued 
for only 2-3 min. and then the brown suspension was cooled 
under the water tap.  After the addition of sodium sulfite to 
destroy excess oxidant, the mixture was made alkaline with solid 
sodium carbonate, and extracted repeatedly with ether. Evapo- 
ration of the ether left 1.57 g. of crude methoxyharman suitable 
for the next step. An analytical sample was prepared by re- 
crystallization from dilute ethanol, m.p. 129-130". 

.4nal. Calcd. for C13H,zNzO: C, 73.55; H ,  5.70; N ,  13.22. 
Found: C,73.21; H.5.92; X ,  13.51. 

l-Hydroxymethyl-9H-[3,4-b]pyridoindole (III).-Two grams 
of crude methnxyharman wa8 dissolved in 60 ml. of 48c/c hydro- 
bromic, acid and the mixture refluxed for 1.5 hr.  The red solu- 
tion was evaporated to near dryness, 60 ml. of water was added, 
and refluxing was continued for two additional hours. The hot 
solution was filtered to remove a small amount of tar ,  conled, 
and made alkaline with sodium carbonate. The crude grayish 
precipitate, m.p.  218-220", yield 1.9 g. (93%,), was pure enough 
for further reactions. Recrystallization was difficult because the 
substance was nearly insoluble in most of the common organic 
solvents. Further purification could be effected if the carbinol 
was dissolved in hot 10% hydrochloric acid (Norite) and pre- 
cipitated by addition of solid potassium carbonate to the cooled 
solution. The grayish white precipitate, when collected, washed 
with water, and dried, melted at 220-223". The analytical 
sample was obtained as colorless needles by crystallizing 325 mg. 
from 700 ml. of water, n1.p. 228-229". 

(9) Spectrographic evidence indicates t ha t  the activated (methoxy)- 
benzyl salts may undergo some cyclization a t  room temperature  during 
the quaternization period. 

( I O )  C. 11. Hurd and  . J .  I,. Ahernethy, J .  Am.  Chem. Soc..  63, I9GG (1941); 
the initial distillate obtained by the Hurd and Ahernethy procedure was 
usually used without fractionation. 

Anal. Calcd. for C I ~ H ~ O X Z O :  C, 72.71; H, 5.09; N ,  11.1:1. 
Found": C,72.92; H, 5 .27;  N ,  14.19. 

The ultraviolet absorption spectrum of this compound, 
as well as that of the related methosymethylpyridoindole I1 
closely resembles the spectrum of harman. 

9H-[3,4-b] Pyridoindole-1-carboxyaldehyde (IV) .-One grain 
of the hydrosyharman-I11 and 1 0  g .  of specially prepared man- 
ganese dioxidelz were suspended in 350 ml. of tetrachloroethane 
and were stirred for 16 hr. by means of a magnetic stirrer. The 
temperature went as high as 39' bec*ause of the heat, from the 
stirrer motor. The reaction mixture was filtered through filter- 
aid, the residue washed with chloroform, and the combined solu- 
tions evaporated to dryness. The product was recrystallized 
from ethanol affording 0.51 g. (5274) of yellow aldehyde as a 
microcrystalline powder, n1.p. 198-200°. The analytic-al sample 
was recrystallized from benzene, m .p. 202-202.5". 

Anal. Calcd. for C12H,S?O: C,  73.46; H,  4.08; S ,  14.28. 
Found: C, 73.68; H ,  3.66; S ,  13.95.' 

The oxime crystallized from ethanol as almost colorless 
needles, m.p. 264-366' dec. 

Anal. Calcd. for C12H,S:3O: C, 68.24; H ,  4.29. Found: 
C, 68.14; H, 4.47. 

l-Formyl-2-benzyl-9H- [3,4-b] pyridoindolium Perchlorate (V) . 
---The pyridoindolerarboxaldeh.de I V  was usually dissolved in 
the minimum quantity of dimethylformamide and an excess of 
benzyl bromide added and the mixture was allowed to stand for 
i days. The crude bromide salt p rec iphted  by the addition of 
ether was satisfactory for further reactions, but a small sample 
was converted to the perchlorate by the addition of 20L;;; per- 
chloric acid to  an ethanol solution. The orange product precipi- 
tated from acetonitrile-ethyl acetate as a powder, m.p. 223- 
224" der .  The alcohol solution had a blue fluorescence. 

Anal. Calcd. for C19HI&;?O&1: C, 58.99; H ,  3.91; ?J, 7.24. 
Found: C,58.86; H,3.93; S ,  7 . 3 2 .  

Indolo [2,3-a] acrjdizinium Perchlorate (VI) .-The crude py- 
ridoindolium V bromide (1 .O g.) was mixed with polyphosphoric 
acid (20  g.) and heated for ahout 24 hr. a t  120'. The mixture 
was nest cooled and stirred and water was added, causing the 
precipitation of the product as a phosphate salt. The grayish 
brown solid was collected, washed with water, and dried. The 
dry salt was dissolved in methanol acidified with a small quant,ity 
of hydrochloric acid, and ion exchanged through an Aniberlite 
IRA-401 chloride column. The alcoholic solution was concen- 
trated and 20% perchloric acid added to the hot solution. The 
precipitate was collected, washed with cold water-ethanol, and 
dried. The brownish product which decomposed starting at  
275", (0.72 g., 7 2 5 : )  was recrystallized from acetonitrile-ether, 
affording an analytical sample as yellow-orange crystals, m .p.  307- 
310" der., which showed a strong yellow-green fluorescence in 
solution. The infrared absorption spectrum showed a peak a t  
2.96 p (assigned to indole S H )  but no significant absorption in 
the carbonyl region; X m a x 1 3  (log e) 209 (4.29), 255 (4.44), 280 
(4.19), 288* (4.17),  346 (4.24),401 (3.83), and 1 4 3  mp (3.71). 

Anal. Calcd. for C19H1,K204C1: C, 61.88; H, 3.55; S ,  7.60. 
Found: C, 62.14; H, 3.90; N,  7.57 .  
3-Methoxyindolo[2,3-a]acridizinium (VII) Perchlorate.-The 

pyridoindole carboxaldehyde (0.5 g.) was quaternized with m- 
methoxybenzyl bromide in the usual way. The quaternary salt 
which formed was precipitated from solution as an oil or impure 
solid by the addition of ether. The solvent was decanted and 
the residue was taken up in a small quantity of methanol. Ten 
milliliters of concentrated hydrochloric acid was added and the 
mixture heated on the steam bath for 15 min. A yellowish 
precipitate formed, and after cooling the mixture, i t  was rol- 
lected and washed with cold water. To  a hot alcoholic solution 
of the salt, 20% perchloric acid was added dropwise, and after 
cooling the mixture, the precipitated perc:hlorate salt was (301- 

lected, washed wit>h water, and dried. The yellowish product 
(0.81 g., 80%) decomposed slowly when heated above 280'. 
The analytical sample, obtained by recrystallization from aceto- 

(11) Analysis by  D. C. Daessle, Montreal, Quebec, Canada. 
(12)  Cf. R.  J. Highet and W .  C. Wildman, J .  A m .  Chem. SOC.,  77 ,  4399 

(1955): J. Attenburrow, A .  F. B. Cameron, J .  H. Chapman,  R .  M. Evans,  
B. A .  Hems, A. B. 4 .  Jensen, and  T .  Walker. J .  Chem. Soc. .  1094 (19.52). 
I n  la ter  experiments i t  was found more convenient to use 350-700 ml. of 
acetone or chloroform a s  the solvent since subsequent concentrat,ion of the 
solution was made easier. 

(13) This measurement made in 957 ,  ethanol solution using the Perkin- 
Elmer Model 202 spectrophotonwtrr. 
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nitrile or acetonitrile-ether, decomposed a t  temperatures above 
300°, but did not melt below 400". 

.Anal. Calcd. for CsoH,&,OjCl: C, 60.23; H, 3.79; N, 7.02. 
Found: C, 60.51 ; H, 3.92; S ,  6.116. 

The infrared absorption spectrum showed the absence of any 
significant absorption in the carbonyl region and a definite ab- 
sorpticin a t  2.94 p assigned to the indole XH; A,,, (log e)  258 
(4.36),  268* (4.33), 380 (4.29), 405 (3.82), and 440* nip (3.49). 
3,4-Dimethoxyindolo [2,3-a] acridizinium (VIII) Perchlorate.- 

Starting with 0.8 g. of the pyridoindolecarboxaldehyde and using 
2,3-diniethoxybenzyl brcimideI4 instead of 3-methoxybenzyl 
bromide, but otherwise following the procedure used for making 
the 3-methcisy derivative \'II, the desired :3,1-diinethoxyindolo- 
acridizinium perc*lilorste VIII was obtained as a red-brown prod- 
ur t ,  m.p. about 290" de(*.; yield, 1.41 g .  (81%). An analytical 
sample, prepared by recrystallization from acxetonitrile or aceto- 
nitrile-ether, w:iu'orange, n1.p. 313-314'; A,,, (log E)  260 (4.53), 
290 (4.37), 359 (1.50), 385* (4.17) and 480 nip (3.90). 

Anal. Calcd. for C,lH1;S2C106: C ,  58.82; H, 4.00; S ,  6.53. 
Found: C ,  58.03; H, 4.05; S ,  6.53. 

The infrared ihsorption spectrum showed no significant 
absorption in the rarbonyl regicin but a strong absorption at 
2.96 M, assigned to indole S H .  
3-(3,4,5-Trimethoxybenzoxy)-4-methoxybenzaldehyde (X) .- 

Isovanillin15 (S.0 g.) was dissolved in freshly distilled pyridine 
and the solution cooled and stirred vigorously while a slight 
excess of :3,4,5-trimethoxybenzoyl chloride16 was added slowly in 
small portions. After the solution had been kept for several 
hours at room temperature, the pasty mixture was poured into 2 
I .  of 3 .I' hydroc~hloric acid cv)ntaining some ice. The precipitate 
was cwllected, washed with water, and dried, giving 5.5 g .  (81Yc7,) 
of a slightly yellow colored solid, n1.p. 145-150°, that  was pure 
enough for the next step.  The analytical sample formed ir- 
regular crystals, m.p. 158-160°, from benzene-petroleum ether 
(60-90°). 

Anal. Calcd. for CI8Hl80,: C, 62.32; H, 5.24. Found: 
C, 62.88; H, 5.17. 

(14) R .  11. Haworth and  UT. H. Perkin, Jr . ,  J .  Chem. Soc.. 121, 1434 
(192.5). 

(15) A. Lovecy, R .  Robinson, and  S. Sugasawa, z b t d . ,  817 (1930). 
(10) W.  A. Perkin. ,Jr.,  and C. Weizmann. $hid. ,  89, 1649 (1900). 

3- (3,4,5-Trimethoxybenzoxy)-4-methoxybenzyl Alcohol (XI) .- 
.4 pasty suspension of 3.0 g. of the aldehyde in methanol was 
added in small portions to a cooled solution (57,)  containing 1 g.  
of sodium borohydride in methanol. After the reaction was com- 
plet,e the excess hydride was destroyed by dropwise addition of 
dilute sulfuric acid. The precsipitated alcohol was collec%ed, 
washed with water, and dried; yield, 2.5 g.  (82%); m.p.  120- 
125". The colorless alcohol formed irregular crystals from ben- 
zene-petroleum ether, m.p. 128-129'. 

ilnal. Calcd. for C18H2110;: C, 62.06; H ,  5.71). Found: C, 
62.46; H, 5.70. 
3-(3,4,5-Trimethoxybenzoxy)-4-methoxybenzyl Bromide (XII) , 

.-2 well stirred suspension of the alcohol XI (2 .0  g.) in dry ether 
(100 nil.) was maintained a t  0' and treated dropwise with 1.0 g. 
of phosphorus tribromide. The mixture was allowed to stand 
overnight at room temperature, and then shaken repeatedly with 
cold water until free from acid. The ethereal solution was dried, 
the ether evaporated, and the residue crystallized from benzene- 
petroleum ether as colorlessnodules; m.p. 112-113'; yield, 1 .i g. 
(74%). 

Anal. Calcd. for CI8Hl9O6Br: C, 52.57; H, 4.6H. Found: 
C, 52.56; H, 4.71. 

2-Methoxy-3- (3,4,5-trimethoxybenzoxy)indolo [2-3-a] acridi- 
zinium (IX) Perchlorate .-One gram of the pyridoindole car- 
boxaldehyde I V  was quaternized with XI1 in the usual way. To 
the crude quaternary salt in 25 ml. of methanol, 10 ml. of con- 
centrated hydrochloric acid was added, and cyclization carried 
out, as usual, except that  heating was continued for 1 hr. instead 
of the usual 15 min. The acid was evaporated, the resulting oil 
taken up in methanol and precipitated as the perchlorate by the 
addition of 20(;; perchloric acid. The oily perchlorate was 
washed wit,h water and recrystallized from acetonitrile-ether. 
The product which showed some signs of decomposition during 
recrystallization consisted of a red-brown powder; m.p. 203-20.)" 
dec.; yield, 2.26 g. (737,). Alcoholic solutions of the product 
showed a very strong yellow-green fluorescence, and the infrared 
spectrum showed an absorption in the carbonyl region a t  5.75 p 
and another absorption in the 2.90-p region attributed to the XH 
peak. 

Anal. Calcd. for C30H2sS2C1010. H,O: C,  517.47; H, 4.34; 
S ,  4.47; OCH,, 19.80. Found: C, 57.41; H, 4.30; K, 4.49: 
OCH,, 20.43. 

The Solvolysis of 4a- and 4p-Methylcholesteryl p-Toluenesulfonatel" 

ROBERT RI. J ~ O I ~ I A I ~ T Y  AYI) ROSE MARIE DE S o u s ~ l ~  

Department of ('henizslry, The Catholzc I'nzverszty of A vimca, I.l'ashzngton, Dzstrzct of Columbaa 

Kecezved A p r z l  25, 1963 

The hydrolysis of 4a-riiethyl~~holesteryl p-toluenesulfonate ( I X )  in 60% aqueous ac*etone in the presence of 
potassium acetate yields 55(,{, of 3 ~ , 5 ~ - ~ ~ ~ ~ ~ 1 ~ i - 3 a - n i e t l 1 ~ l ~ ~ l 1 o l e s t ~ n - G ~ - o l  (X\ ' I I I )  together with minor amounts 
of diene and unrearranged parent alcohol X. The type and distribution o f  products obtained indicate that, this 
solvolytic. reactiiin is completely anahigous to that ( i f  cholesteryl p-toluenesulfonate. In  contrast, under the 
same c~inditicins, 4~-nne t t i~~ l~~ l io l e s t e r~ l  p-toluenesulfonate (X\ ' I )  yields 80:; of 4-niet~1yl-A~~~-cholestadiene 
(SX), .i-if,C of the ring-caontrttcted alvoliol 34-( l ~ - ~ ~ ~ d r o x ~ ~ e t l r ~ ~ l ) - A ~ - A - n o r c ~ ~ o l e s t e n e  ( X I X )  and a trace of un- 
rearranged parent al~:olicil (X\ ' I I ) ;  no 3a3a-c losterol is obt:tined. Elucidation of  the structures of these 
products ;tnd :t discussion of factors wliidr ni:~!. account for  the striking diflerenre in solvolytic~ behavior of 
I S  and X\ ' I  are presented. 

The ? & h y d r o ~ y - ~ ~  system of steroids reprcsriits a 
useful substrate for the study of hoiiioallylic participa- 
tion in solvolyt,ic reactions. Under nonacidic condi- 
tions, the solvolysis of ester derivatives of this system 
yields the corresponding Iiomoallylic rearraligemclit 
product, namely, a :3a,.Sa-cyclo-C,~ substituted steroid.2 
Substantial ratr enliancemcnt also is observed3; for 
esaii~plr, tlie relative rates of acetolysis at 100' of 

( 1 ) i : d  A r k n r , n I ( . ~ l ~ ~ n o n t  is iiiatlr to tlic rionurs uf t l lcs Petiole~lni I l rsrayrh 
l:iind, a<liiiinistrwil Iiy tlir . \ i i i r i  ican Cl iP i i i i ra l  Siorirty foi. SllP[J(Jrt (Jf this 
1 , r<I lvr t  iintler (;, .ant l : i 4 7 - , \ 4 ;  ( h )  t ak rn  in I n r t  f ro i t i  t l i v  r l u c t o v d  dinsri.ta- 
tion o f  I? .  11. dr Joi isa ,  Tiw C'atliolir Ynivrrsity of .2iiirrica. IW:<. 

cholestaiiyl and cholesteryl p-toluenesulfonates are 
1 : 100. Itate acceleration and stereospecific formation 
of products in  the cholesteryl system may be explained 
in  terms of an activation process. involving ionizatioii 
at C-3 facilitated by participation of the C-5-C-6 
double bond. The extent of participation i i i  the 
trailsition state for ioiiizatioii depciids upon how ef- 
fectively tlie p-orbital a t  C-5 of the double hoiid can 
overlap with the developing p-orbital at C-5 Siiiio- 
iietta and Wiiistein4 have applied semiempirical niolccu- 
lar orbital calculations to the cholesteryl catioii with 
the important results that (a) a t  a normal C-3-C-5 


