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Tasre I
ErHyL 2,3-DIOXOBUTYRATE 2-ARYLHYDRAZONES AND 1-(2,4-DINITROPHENYL)-3-METHYL-4-ARYLAZO-2-PYRAZOLIN-3-ONES
COCH; RNHN=(% ?CHS
l{NHN=C/ 0[0) li
. N
COOC.H;, lI\I
0,p-(NO2).CsHs
No R Mp, °C Color and form Formula? Mp, °C Color and form Formula®
1 Phenyl 75-767  Pale yellow crystals C1H N, O3 216-217 Violet-red needlesc  CisH12NOs
2 2-Nitrophenyl 94-95¢  Yellow needles Ci1aH13N 05 235-236 Red crystals CisH1N7Oz
3 I)’-Nitrophenyl 115-117¢ Yellow needles C12H13N305 252-253 Ol'ange ClsHuN'lO'l
4 4-Nitrophenyl 125¢ Yellow needles CiHisN:0; 260-261 Orange-red needles CisH;N7O;
S5 3-Chlorophenyl 7le Lt yellow needles C12H3N 305 221 Orange-red needles  C;sHyCINGO;
6 4-Chlovophenyl R2a Canary yellow needles CpHjsCIN,O3 242 Orange-red needles  CigHjCINGOs
7 2-Methylphenyl 45-46*  Pale yellow needles CisH sN20; 215 Violet-red needles  CizHyuN4Os
& 3-)1ethylphenyl T2a Yellow needles C13H15N203 228220 Orange C17H14N605
9 4-Methyliphenyl 7he Orange crystals CisHisN20s 238-239 Brown-red needles  CHiN¢O;
10 2-Methoxyphenyl 99-100* Red crystals Ci3HeNO, 210-211 Red needles C17H1sNeOs
11 3-Methoxyphenyl 69-78 Dull red crystals CisHi6N 204 212-213 Orange-red crystals  CizH1sNOs
12 4-Methoxyphenyl 682 Yellow crystals C13H16N204 218 Brown-red needles  CiyHNgOs
13 2-Ethoxyphenyl 104 Pale yellow needles C1sHysN 104 209-210 Orange-red needles Cj3sH;sNOs
14 4-Ethoxyphenyl 88-89 Pale yellow needles C1sH 5N:20,4 219-220 Violet-red needles  CsHsNOs
15 2,5-Dichlorophenyl 101« Lt yellow needles CoH,CLNO; 233 Orange needles CieHioCLN:Os
16 2,5-Dimethylphenyl 76-77 Yellow needles Cy1sHsN 1Oy 214 Red needles CisHiN60s
17 2,5-Dimethoxvphenyl  118-119  Brick red crystals CH5N-0; 231 Red needles CisHi1sN 605
18 2,6-Dichlorophenyl 74 Yellow needles CiH,CLbNy,O;  186-187  Red-orange CisH1oCLN0;
19 2,4-Dimethyiphenyl 120-121  Pale vellow needles CisH;5N:03 218-219 Red needles CisHi6NO;
20 2-Chloro-4-nitrophenyl 111« Yellow needles CH:CIN;O;  226-229 Orange needles CisH,oCIN;0;
21 4-Sulfanilamidophenyl  133-134  Yellow-orange needles CpHi:N:OsS  201-292  Orange Cl1isN7058

o Reference 4 and other references cited therein,
within £0.4¢; of the calculated values.

Lysergic Acid Diethylamide (LSD)
and Tryptamine Analogs
as Potential Psychotomimetics

Kexyern J. Lisky, Viexie O, JaN, axp Epwarp D, Prricn

School of Pharmacy, University of Pittsburgh,
Pittsburgh, Pennsylvania 15213

Received May 2, 1968

We have been preparing analogs of hallucinogens and
tow report the synthesis of two series of analogs, one patterned
after lysergic acid diethylamide (LSD) (I), and the other (II)
after the tryptamine moiety found in many naturally occurring
and synthetic hallucinogens.

b All the new compounds were analysed for N, and the analytical values were
¢ C. Billow and A. Hecking, Ber., 44, 467 (1911).

COR R R’
H H

I, LSD analogs II, tryptamine analogs
R =0Et, NEt, R=H, OMe; R =Cl, OH

Struetures of compounds were confirmed by uv, ir, or nmr spectra.

Compounds in Table I, series I, were prepared by adding the
appropriate amine to either ethyl acrylate or N,N-diethyl-
acrylamide.!:2 The typtamine analogs (I1) were prepared by the
Borsche reaction,® except for 3-hydroxy-6-methoxy-1,2,3,4-
tetrahydrocarbazole which was prepared from the corresponding
3-chloro compound, by prolonged pH 8-9 hydrolysis.

4-Amino-N-acetylhexylamine.——W-2 Raney nickel reduction of
4-nitro-N-acetylhexylamine gave the desired compound in 799
vield as a colorless oil, bp 131-133° (0.5 mm), n?p 1.4742,
Anal. (CsHisN:0) C, H, N.

TasLE I
Reaction

Series 1 Bp, °C (min) np (¢, °C) tiine, days Yield, ¢ Formula Analyses
R = NEi, 153 (0.5) 1.4765 (26) 4b 35 Ci1sHa N30, C, H N
R = OEt 190-192 (1.2) 1.4708 (23) 34 353 C13H26N:0; C H N

Series 11 Mp, °C Recrystn solvent Yield, % Formula Analyses

R = OMe, R’ = Cl¢ 157-160 Acetic acid 59 CuH,CINO C, H,ClLN
R = OlMe, I/ = OH 101-102 Water 30 CiHisNO; C, HN
R=1IL R =CV 116-118 Acetic acid 569 CiHi.CIN C,H N

© From 4-amino-N-acetylhexylamine and N,N-diethylacrylamide.

ethyl acrylate. 9 At room temperature under N,.

b At room temperature.
¢ From 4-chlorocyclohexanone and 4-methoxyphenylhydrazine.
drazine and 4-chlorocyclohexanone, prepared according to R. Grewe, W. Lorenzen, L. Viving, Chem. Ber., 87, 797 (1954).

¢ From 4-amino-N-acetyihexylamine and
/ From phenylhy-
The boil-

ing point of the compound, the melting point of its semicarbazone, and the ir spectrum were confirmatory. ¢ Semi-crude yield.

Experimental Section

Where analyses are indicated only by symbols of the elements,
analytical results obtained were within £0.25% of the theoretical
values. Melting points were determined in capillary tubes in
a melting point bath and, as with boiling points, are uncorrected.
Microanalyses were performed by Galbraith Laboratories.

4-Nitro-N-acetylhexylamine.—Catalytic reduction of 4-nitro-

(1) P. E. Norris and F. F. Blicke, J. Am. Pharm. Assoc., Sci. Ed., 41, 637
(1952).

(2) G. H. Stempel, Jr., R. P. Gross, and R. P. Mariella. J. Am. Chem. Soc.,
72, 2299 (1950).

(3) C. U. Robers and B. B. Corson, tbid., 69, 2910 (1947).
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hexanenitrilet with Adany’s catalyst in the presence of acetie
anhydride gave the desired comportnd in 587 vield as a red,
viseons lgnid, bp 173° (0.5 mm), n¥p 14679, .Inal. (CelleNsOyl
C, 11, N. Nef hydrolysis of thix 4-nitro compound gave the
previously unreported 4-ketohexanenitrile, bhp 75-80° (9.5 mnt),
n®n 1.4338.  Anal. (CHLNO) C, 1T, N

) LD, Buekley, T 0, Elliote, 1L Gl Tane, sl V. Lowe, . vy, Chene,
8, 10 11043,
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The condensation of j-cysteine derivatives with a+3-keto
steroids iun the presence of pyridininnt chloride' has been found
to give the correspouding diene thivethers.? When compared
with testosterone it mice, 3 was devoid of androgenic, myotropic,
attd antiestrogenic activity.*

R

R,

CO,R.
|
R,CHCH,S
1, R, = CLCILCONH; Ry = CHy; By = Collys; Ry = 1

2R, = CI"HN* Ry = Cylly; g = OH; Ry = 11
3, R = CITHN*: It = Golls: I, = Ol Ry = ClI,

Experimental Section*

Methyl S-(3,5-Cholestadien-3-yi)-N-phenylacetyl-1.-cysteinate
(1).---A solution of 500 mg (1.3 mmoles) of cholestenone it 25 ml
of CsHy was distilled until 5 mi had collected. A solution com-
posed of 880 mg (5.2 mmoles) of methyl N-phenylacetyl-i~
cysteinate,” 48 mg of pyridinium chioride, 6 ml of EtOH, and
4 ml of CgHg was added. The solition was refluxed 3 hr, cooletl,
diluted with 30 ml of ether, and washed with two 25-ml portions
of 1 ¥ NaOH. After otte HyOO wash the cthereal solution was
dried (Na,80;) and cvaporated leaving 740 mg of semisolid.
Precipitation from acetone—petroleum cther (bp 30-60°) gave
264 mg of 1, mp 119-125°. Further work-up of the mother
liquor gave another 100 mg of 1, mp 100-119°, and 167 mg of
recovered cholestenione. The analytical =ample (i-Pr.0) had
mp 158-159° Anal. (CypHsNOsS) H, N, S,

Ethyl S-(173-Hydroxy-3,5-androstadien-3-yl )-1.-cysteinate Hy-
drochioride (2).—A similar condensation between testosterone
and ethyl r-eysteinate hydrochloride gave 2 as an amorphons
=olid (acetone), mp 176-179°.  Anol. (Chll,CINOS C, 1, CI,
N, S

Ethyl S-(173-Hydroxy-17«-methyl-3,5-androstadien-3-y1)-1.-
cysteinate Hydrochloride (3).-—Similarly, 17e-methyltestosterone
and ethyl v-cysteinate hydrochloride gave 3, needles (Me,CO-
Collg), mp 171-172°. Anal. (CuHCINOS) C, H, CL N, S,

Acknowledgment.—This work was supporied i part by U. 8.
PPublic Health Service Research Grant ANM-04531.

1y J. Rowmwo, M. Romero, (', Djerassi, aud (i, Rosenkvanz., /. 4m. Chem,
Soc., T8, 1528 (1951).

(2) Aw3.Keto steroids are reporteill not tv veact willh cysreine or ethyl
cysteinate: 8, Lieberman, Erperientio, 2, 111 (1943).

(3) We are indebred to Dr. R. IKraay, Eli Lilly arl Co., fur iliese assays.

(1) Ir specera were pbtained on an Infraconl, v spectra on a Beckman
DU, Mieroanalyses are by Galliraith Laboratories, Knoxville, Tenu.

(i) Z. Foldi, dcte Chim. Aewd. Seic HHung., 8, 187 {1054y, Chepr. Ahstr.,
80, USI1T (1934).
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173-(4"- | p~[Bis(8-chloroethy aminolphenyl | -
butanoyloxy)-4-androsten-3-oue
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The synthests and antitumor evalition of steroidal tdirogen
mustards! prompted 1= to svithtesize the ehlorambuetl ester of
testosterone by treating chlornmbueil chloride with the potis-
stiim =alt of testostersie in reflaxing benzere.

O )(()H,,,A-Q—A\u CH.CHLCD,

0

Experimental Section®

173-(4'-{ p-[Bis1 3-chloroethyl)amino]pheny! {butanoyloxy )-4-
androsten-3-one.”—Textosterone, 0.34 g (1.1 mmoles), was dis-
solved in dry CsHs excess K wis added, and the mixture was
then refluxed overtight.,  After filtration of the nurencted I8,
the Cslg solution of the potassinm =alt was added to residinal
chlorambucil chloride, which was prepared from 0.35 g (1.1
mmoles) of chlorambuetl nud 2 ml of POCI in refluxing Callg
with subsequent solvent removal. The esterification reaction
mixture was refluxed 5 hr, then lelt at room temperature over-
night.  The solvent was evaporated to give 512 mg of crude
produet, which was cliromatographed ou [0 g of ALO;.  Cillg
clited 60 mg of acid chiloride, 43 g of the ester (analytical
sumple), aud 34 mg of impnre ester, while Cslle—15t,0 (4: 1) eluted
174 mg of additional ester. Rechromatography of the last two
fractions (188 myg) plis N2 mg of stmilar produet from another
preparation on 8 g of ALOy gave 211 mg of ester ehined by Celly-
ELO 4 dral. (CoduCLNO) C H) N,

cly oty GV Rav and O CoVriee, S Org, Chern, 27, 203 (10627 410 =011
Burscein and 11, J. Ringohl, io1¢., 26, 3081 {1061 () W. I, Gensler aud
G. M. Sherman, 64,28, 1227 (1058); ¢y AL M. Khaletskii, M. V. Vasil evia,
and 5. M, Balonova, Sietetich, Peodubkty iz Kandfoli @ Skipidara, Alod. Nk
Belorus SSR, Tsrnts. Navehn=lesded U Proeltu, Inst. Lesokhion. Pron., Tr.
ses, Nowavhio-Tobhn, Soveshok, Gork(, 1863, 237 (196843 Chem, Abstr., 62,
9194 (1964 ey G, R. Vavascur, 11, 1. Bulker, and A0 170 MeKay, Con. .
Chene., 80, 033 11b52); 100 R, 12, Havvanek and N.J. Daoceubos, J. D
Pirne Asspre., Set, B0, 49, 328 $1960); () T Nograly, K. M. Vagi, and
V. W, MVdamkiewiez, Oan. J, Chem., 40, 2126 {19621 (1) L. N. Volovelizkii
arel AL B Rinkina, Z4. 6, CKADn,, 8T, 1571 (J06T): (1) Niewlesen-Thovas,
A, Copmbanis, and 1, Twrunveeany, J. Hed, Chen 10, 173 (1967); ) C. R.
Watk, T € Chon, and LT Lin, ¢0de, 10, 353 (1967,

() Ir speetra were pbtained ou an Tulracovd, av spectie on a Beekiaan
DU, Mieroanalyses are Iy Galbraith Labovacories, Knoxville, Tenn.

63 This remnponrned was sidanitled 1o the Caneer Clhemotherapy National
Service Center. [dilic Tleatcly Service, Toe an evaliation of its anoaine
activity azainst acute Ivaiplaeytie lenkemia.

2,2’-Hyvdrazobis(5-nitropyrimidines)
NosBs AvRasory
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2-Amino-H-nitropyrimidine and its derivatives possess pro-
nounced trichomonacidal activity.t We have shown that =ym-
metrical 2,2'-hydrazobis(i-nitrothiazoles ) also show a very strong
antiprotozoal activity.? The conibination of these 1wo features

1y R, M. Michaels awl R, 10 Stedses o Pharme. Phorneod .. 18, 401
f1061): RN Nichaels, . Protozool,, 9, 478 (1063).
2y AL Avreawaff, 8 Adley, awd AL Founer, Jo Yed, Clhend., 10, 1138 (10077,
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