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afforded the same compound, to which structure V 
is assigned on the basis of  the molecular formula 
ClsHi~NsO~ s, infra-red spectrum (v~ax 1730, 1670, 
1640 cm -t,  no amide I I  band) and feeble basicity com- 
parable to tha t  of imidazolones previously described L I t  
follows tha t  the initial product (molecular formula 
(C4HTNO)n, dimorphic V, nax (prisms) 1685, 1532, 1585 
cm -x or V,nax (needles) 1650, 1600 cm -x) from the 'tri- 
peptide oxazolone'  must  be the cyclol (IV). Inspection of 
molecular models shows tha t  the concerted electronic 
shifts shown in (III) are stereochemically feasible. In 
contrast, the amino group in the 'dipeptide oxazolone' 
cannot reach the reactive carbonyl group in an intra- 
molecular reaction without distortion of bond angles, 
and this difference accounts for the greater stability of 
this compound and its polymerization in preference to 
cychzation. 

Just  as structure (I) is formally derived from two amide 
groups, i t  may  decompose to them. However, the cyclol 
(IV) is prevented from protropic change into the isomeric 
cyclic tr ipeptide by the methyl  groups. (The centre of a 
cyclic tr ipeptide is too congested to contain anything but 
three hydrogen atoms to). Whether  this factor is important 

in stabilising the structure remains to be seen. Its signi- 
ficance in relation to the stability of the ergot alkaloids 
has been made clear by EDWARD lt. 

Further studies of oxazolones with regard to formation 
of both cyclols and polymers are in progress. 

Zusammen/assung. Das dem :t-MethylalanyI-c~-methyl- 
alanyl-~-mcthylalanin entsprechende Oxazolon (III) iso- 
merisiert leicht zum kristallisierten Cyclol (IV), dessen 
Struktur sich aus dem Obergang in das Imidazolon (V) 
unter Wasserabspaltung ergibt. 

D. S. JONES, G. W. KENNER, and R, C. SHEPPARD 

Robert Robinson Laboratories, University o/ Liverpool 
(England), September 26, 1962. 

Dr. R. I. REEv, Glasgow, kindly determined mol. wt. 237 by mass 
spectrometry. 
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P s y c h o t o m i m e t i c  A g e n t s  R e l a t e d  t o  M e s c a l i n e  

The widely studied pharmacology of mescaline (I; 
R = H) 

C H 3 ~  
CHaO- \ 7-CH2CHNH~ 

CHaO \ - - - - /  

I 

and the recent descriptions of the psychotomimetic effects 
of dl- t r imethoxyamphetamine l's (I; R = C H 3 )  have 
prompted the synthesis of higher homologs (I ; R = C2H 6 
through CvH~s ). All of the amines were prepared by the 
LiA1H 4 reduction s of the corresponding nitrostyrenes, 
which were in turn prepared (with the exception of the 
nitropropane isomer mentioned below) by the ammonia- 
catalyzed condensation of the" appropriate nitroalkane 
with 3, 4, 5-trimethoxybenzatdehyde, in acetic acid. 

With  nitropropane in acetic acid, the sold product was 
identified as 3, 4, 5-trimethoxybenzonitrile 4, and sub- 
stitution of isopropyl alcohol for the acidic solvent led to 
the unexpected formation of the Schiff base II,  

CHaO / /  \~-CH-CH-CH2CH ~ 

C H  

C H a O J ~ ' O C H a  
OCHa 

II 

m.p. 151.5-152 from methanol,  the structure of which was 
established by  analysis (C = 59.68, H = 6.58, N = 5.84, 
M'~V in CHC13 = 460; CzaHa0N2Os requires C =  59.73, 

H = 6.54, N = 6.08, MW = 462) and its facile acid hydro- 
lysis to trimethoxybenzaldehyde and, after neutralization, 
1-(3, 4, 5-trimethoxylphenyi)-2-nitrobutylamine. Replace- 
ment of the ammonia catalyst with a secondary amine 
precluded the formation of II, and led to a proper nitro- 
styrene. The properties and yields of the substances studied 
appear in the Table. 

Nitrostyrenes t Phencthylanfines 
R mp °C yield mp °C mp °C yield 

picrate base-HCl 

-H  120 -1.21b 64% .214-216  180-181 86% o 
-CH 3 93 - 9 4  a 5 0 %  171-173 208-209' 62% 
-CH~CH s 7'2 - 73 . 2 9 %  177-181 19.2-193 5.2% 
-(CH~)2CH 3 82.5- 83.5 32% 182-18,1 214-218 65% 
-(CH~)aCH 3 73 - 74 3 . 1 %  168-170 182-184 45% 
- (CH2)~ tCH 3 54 - 55 .2,1% 16.2-163 155-158 5 0 %  

-(CH~)~CH s 51 - 52 21% 149-151 132-134 5 3 %  

-(CH2)sCH a 43 - .t4 19% 148-149 112-116 19% 
-(CHz)sCH a 46 - .17 16% --  - -  0% 

All listed compounds were yel[ow crystalline solids, recrystallized 
from methanol. 

b Literature values are reported from I18 to 121°C. It was found 
that if the molteu material was held at thln temperature for a short 
period, rcsolidification occurred yielding a new crystal form with a 
melting point 128-1.29°C. 

o Literature value included for comparison, see s 
4 Literature value 95°C, scc P. HEY, Quart. J. Pharm. Pharmacol. 

20, 1.29 (1947). 
e Literature value 219-~0°C, see above rcfcrence, 
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Toxicity and behavioral studies with mice could not  
distinguish between the first three members of this series, 
For all, LD~0's were established to be between 200 to 
300 mg]kg, i.p., and at  80 mg/kg there was the mild, 
agitated behavior previously described~; complete re- 
covery occurring within 8 h. 

In  human subjects, the potency of t r imethoxyamphet-  
amine (I, R = CH~) has been established as over twice 
tha t  of mescaline ~. Evaluat ion of the immediate homo- 
togue, e-ethyl mescMine (I, R = ethyl) a t  oral levels in 
excess of 2.5 mg]kg (as the free base), produced neither 
central activity nor psychic disturbance, thus demonstrat-  
ing a psychotomimetie potency of less than  half tha t  of 

t r imethoxyamphetamine,  and suggesting tha t  three 
carbons represent an opt imum chain length. 

Rdsumd. Une sdrie homologue X celle des substances 
chimiques composant la mescaline a &~ synth&is6e. L'6- 
valuation pr61iminaire a montrd qu'elle a n n  effet psycho- 
tomim&ique plus faible que celui de la t r im&hoxyamph& 
famine. 

A. T. SHULGIN 

The Dow Chemical Company, Walnut Creek (Cali/ornia, 
U.S.A.) ,  September 18, 1962. 

S y n t h e s e  v o n  5 a -  u n d  5 f l - A n d r o s t a n - 1 7 / 5 - o l - 3 - o n -  
1 7 - a c e t a t  a u s  H y o d e s o x y c h o l s i i u r e  

Zur Darstellung yon 5c,-Androstan-17fl-ol-3-on-17- 
acetat (VI) und  5fl-Androstan-17fl-ol-3-on-17-acetat 
(VIII) gingen wit  yon Hyodesoxychols~ure aus, die nach 
bekannten  Methoden ~ in 5~-Androstan-6~, 17fl-diol-3-on- 
17-acetat (I) fiberffihrt wurde. 

R~ 0R z 

(I) Rx: =O;  R~:d "H ; Ra:-CO-CH ~ 
"OH 

/O-CH, .~H 
(II) Rt: ~"O-CH,; R2: "OH 

R~: -CO-CH~ 
~.O-CH, 

(III) R~: %O-~H, ; R2:=O; 

R~ : -CO-CH~ 

/O-CH~ 
(IV) R V "~O-CH~ ; R~:-H 

R ~O-CH, (V) z:~.O_~H~ ; R~:-CO-CH a 

(VI) R~: =O; R~:-CO-CHa 

R ~.O-CH~ (VII) l:<~O-~H, ; Ra:-H 

(VIII) R~: ~O; R~:--CO-CH~ 

HUANG-MINLON*,6 reduziert. ~rir  erhielten 5~¢-Androstan- 
17fl-ol-3-on-3-~ithylenketal (IV); Fp.:  173-176°C; [~]D: 
+ 13°; Vmax: 1100, 3610 cm-1; bet. I. C~tHa40 a (334,5) 
75,41% C, 10,25% H;  gef. 75,55% C, 10,74% Hi Aus- 
beute:  71%. 

Acetylierung yon IV unter  iiblichen Bedingungen ergab 
5~-Androstan-17fl-ol-3-on-3-i~thylenketal-17-acetat (V) ; 
Fp. :  139-140°C; [e]D: + 3 ° (Pyridin); vmax: 1100, 
1730 cm-~; ber. f. C~aH3~O4 (376,5) 73,37% C, 9,64% H; 
gel. 74,02% C, 10,02% H;  Ausbeute: 92%. 

Aus V ents tand dutch selektive Verseifung der 3-Ketal- 
gruppe mit  p-Toluolsulfons/iure in Aceton das 5e-Andro- 
stan-17fl-ol-3-on-17-acetat (VI); Fp.:  158-160,5°C (7,s 
157 ° und 158,5-159,5°C); ICe]D: + 22° (~ + 26°); das IR- 
Spektrum st immte mit  dem einer authentischen Probe 
iiberein; Vmax: 1715, 1735 era-x; Ausbeute: 86,5%. 

Zur Darstellung des 5fl-Androstan-17fl-ol-3-on-17- 
aeetats (VIII) wurde die 6-Ketogruppe in I I I  so reduziert, 
dass keine Inversion am C-Atom 5 erfolgte% Zu diesem 
Zweck iiberfiihrten wit I I I  unter  neutralen 13edingungen 
in dessen 6-Hydrazon und setzten dann  die Reaktion in 
alkalischer Ldsung fort. AuI diese Weise wurden 82% des 
5~-Androstan-17fl-ol-3-on-3-/ithylenketals (VII) erhalten; 
Fp.:  155-157°C; [~]D: + 35°; Vmax: 1100, 3610 cm-1; 
bet. f. CzIHn~O ~ (334,5) 75,41~o C, 10,25% H;  gel. 
74,92% C, 9,63% H. 

Da die 6-Ketogruppe in der 5fl-Reihe sterisch behindert  
ist, war fiir die vollst~ndige Umsetzung yon I I I  mit  
85%igem Hydrazinhydrat  dreistfindiges Sieden in Di- 
~thylengtykot erforderlich. Wurde die Reaktionszeit 

Verbindung I setzten wit mit  ~thylenglykol  und p- 
Toluolsulfons~iure in Benzol a um und  erhielten 5fl- 
Androstan-6~, 17fl-diol-3-on-3-k'thylenketal-17-acetat (II) ; 
Fp. 197-198,5°C; laiD: + 3°; Vmax: 1095, 1730, 3610cm-1; 
ber. f. C2aHadO5 (392,5) 70,38% C, 9,24% H; gef. 70,70% C, 
9,22% Ha; Ausbeute: 74%. 

Oxydation von I I r n i t  Chrom-6-oxid in Pyridin 4 ergab 
5fl-Androstan- 17fl-ol-3, 6-dion-3-i t thylenketal-17-acetat  
(i i i) ;  Fp.:  165-166°C; [C~]D: -- 55,5°; Vraa,: 1100, 1710, 
1730 era-l;  ber. f. C23Hz,O~ (390,5) 70,74% C, 8,78% H; 
gel. 71,34% C, 8,78% H;  Ausbeute: 83%. 

Ober Verbindung I I I  kamen wir durch reduktive Ent-  
fernung der 6-Ketogruppe in wenigen Stufen zu VI und 
VII I ,  je nachdem, ob die Reduktion unter  Inversion am 
C-Atom 5 vorgenommen wurde oder nicht. 

Zur Daxstellung des 5~-Androstan-17fl-ol-3-on-17- 
acetats (VI) ,~mrde I I I  mit  Kaliumhydroxid in Digthylen- 
glykol am C-Atom 5 allomefisiert und anschliessend nach 

1 CH. M~:YSTRE, H. FREY, A. WETTSTI~TN und K. MIESCH~, Helv. 
chim. Acta 27, 1815 (1944). - L. H. SARETT, J. Amcr. chem. Soc. 
69, 2899 (1947). - K. TAK~DA und J. KA'~VANAm~ J. Biochem. 
(Tokyo) 41, 303 (1954).- DP(DDR) 21610, C. 7994 (1962); 
DP (DDR) 21658, C. A. 14373 (1962). 

2 Zur Methodik vgl. E. J. COREY und G. E. GREdORIOU, J. Amer. 
chcm. Soc. 81, 3124 (1959). 
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