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AMINES USEFUL IN PRODUCING 
PHARMACEUTICALLY ACTIVE CNS 

COMPOUNDS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present patent application is a continuation-in-part of 
U.S. patent application Ser. No. 121,822 ?led May 11, 1987 
now abandoned, which is a continuation (national phase) 
application of PCT application PCT/US86/OI797, ?led Aug. 
28, I986, which was a continuation-in-part of application 
Ser. No. 888,231 ?led July 29, 1986, now abandoned, which 
was a continuation-in-part of application Ser. No. 877,287 
?led June 23 1986 now abandoned, which was a continua 
tion-in-part of co-pending application Ser. No 811,058 ?led 
Dec. 19, 1985, now abandoned which was a continuation 
in-part of application Ser. No. 775,204 ?led Sept. 12. 1985, 
now abandoned. 

Various amino (substituted) steroids are known with the 
amine substitution on either the steroidal ring system or on 
the side chain of the D-ring at C7. 

U.S. Pat. No. 4,456 602 discloses steroidal 21-esters in 
which there is an amino function in the non~steroidal portion 
of the ester. 

In the 3ot-hydroxy series, U.S. Pat. No. 3,998,829 dis 
closes Zl-aminomethyl steroids and U.S. Pat. No. 3,983,111 
discloses 21-amino steroids where the amino group is 
cyclized. These patents also disclose reduced A-ring steroids 
as well as steroids with a hydrogen atom at CW and two 
hydrogen atoms at C ,1. 

20-Amino steroids are known in the A“-3-keto series with 
no substitution at Cu and C17, see Can. J. Chem., 47, 160 
(1969); J. Med. Chem, 27, 1690 (1983); U.S. Pat. Nos. 
4,377,584 and 4,191,759; Chem-Biol. lnteract., 46 l 
(1983); J, Steroid Biochem., 20, 1095 (1984); Inorg. Chim. 
Acta, 91,257 (1984), with substitution at C“, see Steroids 35 
265 (1980) and Biochim. Biophys. Acta, 623, 280 (1980) as 
well as with substitution at both CH and C17, see Steroids, 
supra. 

20-Amino steroids are known in the Al’4-3-keto series 
with an 11B~hydroxyl substitution, see Steroids, supra, as 
well as with 1113,17ot-dihydroxy substitution, see Protides 
Biol. Fluids, 29, 393 (1982); J. Clin. Chem. Clin. Biochem., 
22, 209 (1984). Eur. J. Biochem. 108, 47 (1980); J. Steroid 
Biochem., 14 697 (1981), Nature (London) 279, 158 (1979) 
and Eur. J. Biochem., 131, 333 (1983) and with 11ot,17ot 
dihyroxy substitution, See J. Clin. Chem. Clin. Biochem., 
21, 69 (1983). U.S. Pat. No. 4,191,759 discloses 20-amino 
A1'4-3-keto steroids without any substitution at the 11 posi 
tion where the amine substituent is morpholine or pipera 
zine. 

21 -Amino steroids are known in the A4-3-keto series with 
no substitution at C“, see J. Org. Chem, 45, 3084 (1980); 
J. Org. Chem., 26, 1223 and 5052 (1961); J. Chem. Soc., 
Perkin Trans 1, 502 (1972); Great Britain Patent 954,146 
and its U.S. equivalent. U.S. Pat. No. 3,123,598; Austrian 
Patent 249,883; Arch. Biochem. Biophys., 182, 197 (1977) 
and Khim.-Farm 2, 26 (1968). In addition 21 -amino steroids 
are known in the Al'4-3¢keto series substituted with 1115~ 
hydroxyl, see Arch. Biochem. Biophys., 182, 197 (1977); 
Int. Conf. Chem. Biotechnol. Biol. Act. Nat. Prod. 2, 135-49 
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2 
(1981); Analyst (London) 98, 519 (1972); U.S. Pat. Nos. 
3,705,150, 4,076,737 and 2,920,999; Nature 191,607 
(1961); Hungarian Patent 150,350 and J. Org. Chem., 45, 
3084 (1980). For example Hungarian Patent 150,350 dis 
closes dipersolone, 1 113,17ot-dihydroxy-21-(4-methyl-l-pip 
erazinyl)pregna, l4-diene-3,20-dione. Further, U.S. Pat. No. 
3,705,150 discloses 21-[N-(N'-methyl)piperazinyllpred 
nisolone. 

German Patent 1,087,598 and U.S. Pat. No. 2,920,999 
disclose simple 21-amino derivatives or A4-3-keto steroids. 
The amines include both mono and his substituted amines. 
In the cases where the amino group is disubstituted, the two 
substituents can be cyclized with the attached nitrogen atom 
to form a heteroeyclic amino group (morpholine, pyrroli 
dine, piperidine, pyridine). The amines were chosen from 
the group consisting of amino, monoalkylamino, dialky 
lamino, phenylamino, pyridylamino, benzylamino, picoli 
nylarnino N-alkyl-N-phenylamino, N-alkyl-N-pyridy 
lamino, morpholinyl, pyrryl, pyrrolidyl, piperidino and 
C-alkylated piperidino, though only N-piperidino, N-N 
diethyl and N-methyLN-phenyl were exempli?ed. The 
amino steroids of the present invention while containing the 
steroid portion of the compounds of U.S. Pat. No. 2,920,999 
contain more complex amines. 

U.S. Pat. No. 3,144,446 discloses mono and his quater 
nary ammonium salts of triethylenediamine. The amines and 
amino steroids of the present invention do not include 
triethylenediamine or other bridged amine, only l-piperazi 
nyl substituted amines. 

U.S. Pat. No. 2,665,274 discloses pyridium sats of ste 
roids. In the present invention R2l and R2", are taken 
together with the attached carbon atom to form a heteroey 
clic ring but not an aromatic ring. 
Chem. Abst. 70, 115402v (1969) discloses amino steroids 

where the amines are morpholino, piperidino and dimethyl. 
The amines of the amino steroids of the present invention are 
much more complex than these three simple unsubstituted 
amines. 
A number of 20-amino steroids are known where the 

20-amino group is of the general type ——Nl—l—-(CH2)X— 
N(R1)(R2) where x is 2 or 3 and R1 and R2 are methyl or 
ethyl. See, for example, Arch Farmacol. Toxicol. 4,265 
(1978), Lipids 2, 5 (1967), J. Med. Chem. 15, 1129 (1972), 
ibid 15, 1284(1972), French Patent 90805, Lipids 11, 616 
(1976), U.S. Pat. No. 3,558,608, Chem. Abst. 62, 14784a, 
ibid 64, 14573e, ibid 65, 2334d, ibid 56, 1558321, b, and i, 
ibid 57, 12574d, ibid 57, 6225d. 
Many 20-amino and 21-amino steroids are known where 

the amino group is substituted with simple alkyl (C1-C3), 
aryl (phenyl), simple aralkyl (benzyl), as well as substituents 
containing hetero atoms (sulfur), esters, acids, amino sub 
stituted alkyl, alcohols, ethynyl groups, etc. The amino 
steroids are known where the amine portion is either mono 
or disubstituted. In the cases where the amino group is 
disubstituted, the two substituents can be cyclized with the 
attached nitrogen atom to form a heterocyclic amino group. 
These simple cyclic and heterocyelic amines, see U.S. Pat. 
Nos. 3,523,942, 4,191,759 and 2,920,999, are unlike the 
complex amine substituents of the present invention. The 
known 2l-amino substituted steroids include simple (sub 
stituted) cyclic amines such as 4-(2-hydroxyethyl)- l-pipcr 
azinyl {CA 65:20189gl; 4-(2-hydroxyethyl)-l-piperidinyl 
[83544-11-0]; 4,4-dimethyl-l-piperazinyl, 3-hydroxyethyl 
l-piperidinyl, 4-hydroxy- l -pipcridinyl, 4~carboxy- l -pip 
eridinyl, 3-hydroxy-l -piperidinyl, 3-carboxy— l-piperidinyl, 
piperazinyl bis(hydroxyethyl)amino, 4-acetyl-l-pipcrazinyl, 
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4-carboxaldehyde-l-piperazinyl, l-piperidiny], [Int Conf. 
Chem. Biotechnol. Biol. Act. Nat. Prod. [Proc.] 1st. Vol. 2. 
p. 135, 1981]; 4-methy1-1-pipernzinyl [Great Britain Patent 
2,136,293]; 3,6-dihydro-2,6-dioxo-1(2H)-pyrimidinyl, 
5-?uoro-3,6-dihydro-2,6-dioxo-l (2H)-pyrimidinyl, 
5-l1uoro- 3,4-dihydro-2,4-dioxo-1 (2H)-pyrimidinyl, 3,4-di 
hydro- 2,4-dioxo-1(2H)-pyrimidinyl, 3,4-dihyclro-5-methy1 
2,4-dioxo-1(2H)-pyrimidiny1 [J. Steroid Biochem. 9, 1155 
(1973)]; and 4-morpho1inyl [J. Chem. Soc. Perkin Trans 1, 
502 (1972)]. 

U.S. Pat. No. 3,697,509 discloses A"(2°)-21-quaternary 
amino steroid salts. The A‘7(2°)-21-amino steroids (V) of the 
present invention include pharmaceutically acceptable salts, 
but not quaternary amine salts. 

Japanese published application J8 5043068 discloses aze 
pino-(1,2,3~1H)-B»carboline derivatives which inhibit lipid 
peroxidation and are useful in inhibiting the aging of living 
bodies. 
Some of the free amines of the amino substituent of the 

amino substituted steroids (XI) of the present invention are 
known. See, for example, U.S. Pat. No. 4,492,696. 

While some of the free amines of the amino steroids of the 
present invention are known, such as 2-carboxy- l-piperi 
dine [Aldrich, item P4,585-0], 4-(2-pyridiny1)-piperazine 
[French Patent 7253 M], 4-(2-pyridinylmethyDpiperazine 
[European Patent application 49,683], 4-(6-methoxy-2-py— 
ridinyl)piperazinc [Canadian Patent 679,894], 4-(2-pyrim 
idinyl)piperazine [U.S. Pat. No. 4,409,223], 4-(3,6-dimeth 
ylpyrazinyl)piperazine [Canadian Patent 979,894], 4-(2— 
methoxyphenyDpiperazine [Aldrich, item M2,260- 1], 4-(4— 
methoxyphenyi)piperazine [Aldrich item M2,300-4], 4-[(3, 
4-dimethoxyphenyl)methyll-piperazine [French Patent 7031 
M], 4-(4-?uorophenyl)piperazine [Aldrich, item 19,133-7], 
4-[[4(dimethy1amino)phenyl]methyl]piperazine [U.S. Pat. 
No. 4,421 ,753], 4-hydroxy-4-[4'(tri?uoromethy1)phenyl] 
piperazine [U.S. Pat. No. 3,936,464], (Z-diethyIaminoethy 
l)amine [Aldrich, item 12,694-2], [2-(3,4-dimethoxyphenyl 
)ethyllamine [Aldrich, item D13,620- 4], [2-(2,4 
dimethoxyphenyl)-l-methylethyl1amine [J. Pharm. Sci. 60, 
1232 (1971)], [2-(3,4-dimethoxypheny1)ethyl][[4-dimethy 
lamino)phenyl]methy1]amine [Chem Abst. 65:7001f] and 
(2~pyridiny1)methylamine [Aldrich, item A6,520-4], most 
are novel. 

Great Britain Patent 1,345,640 and U.S. Pat. No. 3,835, 
132 generically disclose piperazinyl substituted pyrimidines 
including those where the substituents are morpholino, 
monoalkylamino eycloalkyl, N-benzylpiperazino, —NEtz, 
—N1—lCH2CH2OH and piperazino. Speci?cally dLsclosed 
are 4-[2-morpholino-6ethy1amino- 4-pyrimidinyl]pipera 
zine (named the same way the amines of the present inven 
tion are named), see Example 1 and 4-[4-morpholino-2 
ethylamino-4-pyrimidinyl]—piperazine, see Example 2. 

Great Britain Patent 1,390,014 and U.S. Pat. No. 3,980, 
650 disclose 4-aminoquinazo1ines. The starting material for 
Example V1 is 1-cyano-4~(2-furoy1)piperazine, N=, C-pip 
erazine-(Z-furoyl). One of the amines of the present inven 
tion is 4-(2-furanylcarbonyl)piperazine, see PREPARA 
TION A-3. The amine of the present invention dilfers from 
the prior an amine in that it does not have a cyano group and 
does not have a carbonyl group between the piperazine and 
the furoyl substituent. 
Chem. Abst. 85, 78082c (1976) discloses 4-(2-furoyl) 

piperazine, 4-(2-thienyl)piperazine and 4-(3-thieny1)pipera 
zine, The present invention includes 4»(2-furanylcarbon 
y1)piperazine, see PREPARATION A-3. The amine of the 
present invention dillers from the prior art compounds in 
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4 
that they do not include the thienyl moiety or do have a 
carbonyl group separating the piperazine from the furoyl 
group. 

French Patent 1,413,722 and U.S. Pat. Nos. 3,325,496 and 
3,374,173 disclose 2,4,6-triamino-substituted pyrimidines 
including bis(dialkylarnino)pipeiidino substituted pyrimi 
dine. The present invention includes piperazinyl substituted 
pyrimidines, not piperidino substituted pyrimidines. 

Most of the steroidal 21-(hydroxy derivative) halo (bro 
mine or iodine), mesylate or tosylate starting materials are 
known, such as 21—bromo-17ot-hydroxypregna- 4,9-diene 
3,20-dione [U.S. Pat. No. 4,041,055 (Ex 59)], 21-bromo 
17tx-hydroxypregn-4~ene-3,l1,20-trione [J. Chem. Soc. B., 
4, 748 (1970)], 11ot,21-dihydroxypregn- 4-ene-3,20-dione 
[U.S. Pat. No. 4,013,688], 21-bromo- 17ot-hydroxypregn-4 
ene-3,20-dione [U.S. Pat. No. 4,500,461], 21-bromopregn 
4-ene-3,11,20-trione [U.S. Pat. No. 3,983,111], 2l-hydroxy 
pregna'4,9(11),16-triene- 3,20-dione [Tetrahedron Lett. 25, 
2581 (1984)], 21-iodopregna-4,9(l1)-diene-3,20-dione 
[95288-91-8], 21—bromopregn-4-ene-3,20-dione [J. Org. 
Chem., 50, 81 (1985) 11[317ot-dihydroxy-2l-iodobot-meth 
ylpregna- 1,4-diene-3,20-dione [J. Pharm. Soc., 74, 365 
(1985)], 21-bromo-l1[5,170t-dihydroxypregna-1,4-diene-3, 
20-dione [U.S. Pat. No. 3,856,956], l7ot-hydroxy-2l-iodo 
16ot-methylpregna-1,4,9(11)-triene-3,20-dione [U.S. Pat. 
No. 3,455,968], 170.,21—dihydroxy—6ot-methy1pregna- 1,4, 
9(11)-triene-3,20-dione [West German DE 3,322 120], 170t 
Hydroxy-21-iodopregna-1,4-diene-3,11,20-trione [J . Med. 
Chem. 28, 171 (1985)]2l-bromopregna- l,4sdiene-3,20-di 
one [Bull. Chem. Soc. Jpn 58, 981 (1985)], l7ot,21-dihy 
droxy-pregna-l,4,9(11)-triene-3,20-dione [West German 
DE 3,322,120], l7ot,2l—dihydroxy- 16B-methyl-5ot-pregn 
9(l1)'ene-3,20-dione [U.S. Pat. No. 4,336,200] and 
21-bromo-30t,l7ot-dihydroxy SB-pregnane- 11,20-dione 
[95044-38-5], however some are novel. 

SUMMARY OF THE INVENTION 

The amino substituted steroids (X1) encompass the amino 
steroids (Ia and lb), aromatic steroids (11), Ala-steroids (Illa 
and lllb), reduced A-ring steriods (IV) and AnQm-steroids 
(Va and Vb). 

Disclosed is an amino substituted steroid of formula (X1) 
where: 

(A-II) R5 is ot—R53:[5-R54, R6 is u-R63:[3-R64, Rm is 
ot-Rm3:[3-R,o4 and R7 is ot-HzB-H, where one of R63 and R64 
is —1-1, and the other taken together with one of R53 and R54 
forms a second bond between C5 and C6, R104 is —CH3, 
R103 and the other of R53 and RS4 taken together is 
—<cH2)2—c<H><0H)-CH2—; 

(A-lll) R10 and R5 taken together are =Cl-l—Cl-I= 
C(OR3)—CH=where R3 is —H, CFC; alkyl, —CO—-I-I, 
C2—C4 alkanoyl or benzyl, R6 is (l-R?s; oeRm where one of 
R65 and R66 is —H, and the other is —H, —F, or C1—C3 
alkyl and R7 is ot-H:[i-H; 

(A-IV) R5 is ot-R57:[3-R58, R6 is ot-Rm:B-R?8, R7 is 
ot-H:B-H and R10 is o.-Rm-,:[5-Rm8, where one of R57 and 
R58 is —H, R107 and the other of R57 and R58 taken together 
are —(CH2)2—-—C(=R33)—CH2, where R33 is as de?ned 
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above, RI08 is —CH3, where one or R6-, and R68 is —H and 
the other is —H, —F, or C,-C3 alkyl; 

(A'V) R6 is R69:R6l()’ R7 is R79:R7l0’ R10 is a-Rl09:R1010’ 
where one of R69 and R6,0 is —H and the other taken 
together with one of R79 and R-,,O forms a second bond 
between C6 and C7, and the other of R79 and R7,0 is —H, 
Rm“, is —CH3, Rwg and Rs taken together are —(CH2)2— 
C(=R33)—-CH= or —CH=CH—CO—CH=, where R33 
is as de?ned above; where: 

(01) R,, is u-R,,,:B-R,,2, where one of R,,, and R,,2 is 
taken together with R9 to form a second bond between C, 
and C,, and the other R,,, and R,12 is —H; 

(C-II) R9 is —Cl and R,, is =0 or ot-HzBRU4 where R,,4 
is —C1 or —OH; 

(C-III) R,9 is —H or —F and R,, is =0 or (l-R,,5IB-R,,6, 
where one ofR,15 and R,,6 is —H, and the other ofR,15 and 
Rm, is —H, —OH or C,—C12 alkoxy; 

(C-IV) R9 is —H or ——F and R1, is ot—O—CO——-R,,-,:B 
H, where R1,7 is 

(A) C1-C3 alkyl, 
(B) C,—C,2 alkoxy, 
(C) furany, 
(D) —NR,22R,23, where one of R122 and R,23 is —H, 

methyl or ethyl and the other is —H, C,—C,, alkyl or phenyl, 
(E) —X3—X,, where X3 is —O—, or a valence bond, 

where X, is phenyl optionally substituted with l through 2 
—Cl, —Br, C,—C3 alkoxy, —COOH, —NHZ, C,-—C3 alky 
lamino, di(C,—C3)alkylarnino, where the alkyl groups are 
the same or different, l-pyrrolidinyl—, l-piperidinyl, l-hex 
amethyleneimino—, l-heptamethyleneimino—, C2—C4 acy 
lamino and —NH-—CHO or with 1 —F or —CF;,; where: 

D-I) R,6 is R,,,,,:R,62 and R17 is R,7,:R,-,2, where one of 
Rm, and R162 is —H or —CH3 and the other taken together 
with one of Rm and R,72 forms a second bond between C,6 
and C,7, and the other of Rm and R,72 is —C(=Z)— 
(CH2),,—NR2,R2,0, where Z is =0, =CH2 or R,79:—H 
where R,79 is —H or —CH3, where n is 0 through 6, where 

(A) R2, is 
(l) —(CH2),,,—NR2,,—X2, where m is 2, 3 or 4, where 

R2,, is --H or C,—C3 alkyl, where X2 is: 
(a) pyridin-2, 3- or 4-yl or the N-oxide thereof option 

ally substituted by 1 or 2 R2,2, being the same or 
different, where R2,2 is 
(i) —F. 
(ii) —Cl, 
(iii) —Br, 
(iv) C,—C5 alkyl, 

(vi) —X,, where X, is as de?ned above. 
(vii) —NRmaRz,3 where the R2,3‘s are the same or 

dilferent and are —H, C,—C3 alkyl or —CH,— 
CH=CH2, 

(viiiot) *CH2—(CH2)q——CH2—N*—-— where the 
atoms marked with an asterisk (*) are bonded to 
each other resulting in the formation of a ring, 
where q is 1 through 5, 

(viiiB) *CH2-—CH2—(CH2)C-—G—(CH2),,—CH2— 
CH2-—N*— where the atoms marked with an 
asterisk (*) are bonded to each other resulting in 
the formation of a ring, where G is —O-—, —S—-, 
—SO—-, —SO;— or —NHR2,4, where R2,4 is 
—H, C,—-C3 alkyl, or X, as de?ned above, where 
c and d are the same or dilTerent and are 0 through 
2 with the proviso that the total number of ring 
carbon atoms is 4, 5 or 6, 
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(ix) 3-pytrolin-l-yl, 
(x) pyrrol-l-yl optionally substituted with C,—C3 

alkyl, 
(xi) piperidin-l-yl optionally substituted with l or 2 
C,—C3 alkyl, 

(xii) 1,2,3,6-tetrahydropyridin- l —yl, 
(xiii) l-hexamethyleneirnino containing a 3- or 4~ 

double bond or 3- and 5- double bonds, 
(xiv) l,4~dihydro-l-pyridinyl substituted in the 4 

position by two C1-C3 alkyl being the same or 
diiferent, 

(xvi) C,—C3 alkoxy, 
(xvii) —NR2,7—(CH2),-——Q where Q is 2-pyridinyl 

where R2,7 is —H or C,—C3 alkyl and e is 0 
through 3, 

(xviii) pyridin-2-, 3- or 4-yl, 
(b) 1,3 5-triazin-2-yl or the N-oxide thereof optionally 

substituted at the 4- and/or 6- position with R2,2 is as 
de?ned above, 

(e) pyrimidin-4~yl or the N-oxide thereof optionally 
substituted at the 2- and/or 6- position with R2,2 is as 
de?ned above, 

(d) pyrimidin-Z-yl optionally substituted at 4- and/or 
6-position with l or 2 R212 as is de?ned above, 

(e) pyrazin-Z-yl optionally substituted with l or 2 R2,2 
as is de?ned above, 

(f) imidazol-Z-yl optionally substituted in the 1 position 
with C,—C3 alkyl or —X,, where X, is as de?ned 
above, and further optionally substituted with l or 2 
R2,2 as de?ned above, 

(g) 1,3,4-triazol-2-yl optionally substituted in the 1 
position with C,—C3 alkyl or —X,, where X, is as 
de?ned above, and further optionally substituted 
with R212 as de?ned above, 

(h) imidazol-4- or 5-yl optionally substituted in the 1 
position with C1-C3 alkyl or —X,, where X, is as 
de?ned above, and further optionally substituted 
with l or 2 R212 as de?ned above, 

(i) benzo[b]thien-2-yl, 
(j) indol-2-yl, 
(k) benzolblthiazol-Z-yl 
(l) benzimidazol-Z-yl, 
(m) 4-[2-[4-{2,6-bis(l—pyrrolidinyl)-4-pyrimidinyl] 

1-piperazinyl]ethyl lpiperazinyl, 
(n) l,2,4-triazol-3-yl optionally substituted at the 5 

and/or 61- position with R212 as is de?ned above, 
(2) (l-piperazinyl)-)C2—C4)alkyl optionally substituted in 
I the 4- position with —X, or —-X2 as de?ned above, 

(4) —(CH2),,,—X4 where m is as de?ned above and 
where X4 is 
(a) —O—CH2CH2—Y, where Y is C,—C3 alkylarnino, 

di(C,—C3)alkylamin0 where the alkyl groups are the 
same or di?’erent C3—C,5 alkyleneimino, optionally 
substituted with 1 or 2 C,—C3 alkyl, 

(b) —NR220CH2CH2—Y, where R220 is —H or C,—C3 
alkyl and Y is as de?ned above, 

(0) —(CH2)g—N(R220)—X2, where g is 2, 3 or 4, and 
where R220 and X2 are as defined above, 

(5) —(CH2),,,—NR222R223, where R222 is —H or C,-C3 
alkyl and R223 is —X, or —X2 as de?ned above, or 
R222 and R223 are taken together with the attached 
nitrogen atom to form a saturated mono-nitrogen 
C3—C6 heterocyclic ring and where m is as de?ned 
above, 

(6) —(CHCH3),,—(CH2)j-—R224, where b is O and t" is I 
through 3 or b is one and fis 0 through 3, where R224 
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is phenyl substituted with 1 through 3 —OH, C,—C3 
alkoxy, —-NR225R226 where R225 and R226 are the same 
or different and are —H, CFC3 alkyl or are taken 
together with the attached nitrogen atom to form a 
C4-C7 cyclieamino ring, 

(7) —(CH2),-—X2, where i is l through 4 and X2 is as 
de?ned above, 

(8) (l-piperazinyl)aeetyl substituted in the 4-position by 
X2 where X2 is as de?ned above, 

(9) (1—piperazinyl)carbonylmethyl substituted in the 4 
position by —X2 where X2 is as de?ned above, and 

(B) R210 is 
(l) —H, 
(2) C1-C3 alkyl, 
(3) C5-C7 cycloalkyl, 
(4) —(Cl-I2)m—NR2U—X2, where m, R211 and X2 are as 

de?ned above, 
(5) (l-piperazinyl)-(C2—C4)alkyl optionally substituted in 

the 4- position with --—X1 or ——X2 as de?ned above, 

(6) —-(CH2),,,—X4, where in and X4 are as de?ned above, 

(7) ——(CH2)m—NR222R223, where rn, R222 and R223 are 
as de?ned above, 

(8) -—-(CHCH3),,—(CH2)hd f—R224, where b, f and R224 
are as de?ned above, 

(C) R21 and R210 are taken together with the attached 
nitrogen atom to form a heterocyclic ring selected from the 
group consisting of 

(l) 2-(carboxy)<l-pyrrolidinyl optionally as the C1—C3 
alkyl ester or as a pharmaceutically acceptable salt, 

(2) 2-(carboxy)-l-piperidinyl optionally as the C,—C3 
alkyl ester or as a pharmaceutieally acceptable salt, 

(3) 2-(earboxy)-l—hexamethyleneimino optionally as the 
C1—C3 alkyl ester or as a phannaceutieally acceptable 
salt, 

(4) 2-(carboxy)-l-heptamethyleneimino optionally as the 
C,—C3 alkyl ester or as a pharrnaceutically acceptable 
salt, 

(5) l-piperazinyl substituted in the 4-position with R228—— 
CO—(CI-l2)j— where R228 is —X,, —NR229X1 and 
2-furany], where R229 is —H or C|—C3 alkyl, where j 
is 0 through 3 and X1 is as de?ned above, 

(6) l-piperazinyl substituted in the 4-position with 
X2—(CH2),—, where X2 and j are as de?ned above, 

(7) l-piperazinyl substituted in the 4-position with 
X,—(CH2)J~—, where X1 and j are as de?ned above, 

(8) 4-hydroxy-l-piperidinyl substituted in the 4-position 
with XX as de?ned above, 

(9) l‘piperazinyl substituted in the 4-position with 
X2—NR229—CO—(CH2),—, where X23229 and i are 
as de?ned above; 

(D-Il) R16 is a (1-Rl63IB-Rm4 where one of R163 and R164 
is —H and the other is —H, —F, —CH; or —OH, and R17 
is =CH——(CH2)p—NR2]R2m, where p is l or 2, where R21 
and R2“, are as de?ned above; 

(D-lII) R", is (1—R]65IB-R166 and R17 is ot-Rnsz?-Rn?, 
where R‘65 is —H, —OH, —F or —CH3 and R166 is —H, 
—OH, —F. or —CH;, with the proviso that at least one of 
R165 and R166 is —H, where R175 is —H, —OH, —CH3, 
—Cl-I2CH3, C2—C7 alkanoyloxy or -O——CO—X1, where 
X1 is as de?ned above, and where R176 is —C(=Z)-— 
(CH2)"—NR2lR2lO, where Z, 11, R2, and R210 are as de?ned 
above: 

(D-IV) the l6,l7-acetonide of a compound where Rm is 
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8 
—OH, R166 is —H, R17S is —OH and R176 is —C(=Z)— 
(CH2),,—-NR21R210, where Z, n, —R21 and R2“) are as 
de?ned above; 

and pharmaeeutically acceptable salts thereof, 
and hydrates and solvates thereof; 
with the following overall provisos that: 

(I) one of R161 or R162 is taken together with one of 
Rm or R172 to form a second bond between C16 and 
C17, only when R10 is ot-kmlz?-Rwz, t1—R103IB 
R104, a'R107:B'Rl08' or u'Rtoei?'Rroto, 

(III) R5 and R10 taken together are =CH— 
CH=C(OR3)-—CH=, only when R17 is tit-R1515 
R176, or the 16,17-acetonide of a compound where 
R16 is ot-OH:B——H and R17 is ot~OH:-B—C(=Z)— 
(CH2)n_NR2lR2lO’ and 

(IV) R5 is ot-Rs7z?-Rsg, only when R17 is ot-Rnsz? 
R176, or (X-OH1?-——C—(=Z)——(CH2)n—NR2]R210, 
or the 16,17-acetonide thereof. Preferred compounds 
of formula (XI) are the amino substituted steroids 
where: 

(A-II) R5 is (l-R53IB-R54, R6 is a-R63:B-R64, R10 is 
ot-R103:[5-Rm4 and R7 is ot—H:[i—H, where one of R63 
and R64 is ~—l-I, and the other taken together with one 
of R53 and R54 forms a second bond between C5 and 
C6, R104 is —CH3, Rloa and the other of R53 and R54 
taken together is —(CH2)2—C(H)(OH)—CH2—; 

(A-Ill) R10 and R5 taken together are =CH— 
CH=C(OR3)—-CH=where R3 is —H, C,—C3 alkyl, 
-——CO—H, CFC4 alkanoyl or benzyl, R6 is ot-R?sz? 
R66 where one of R55 and R66 is —H, and the other is 
—H, —F, or C1-C3 alkyl and R7 is ot—H:B—-H; 

(A-IV) R5 is Ct—R57IB-R58, R6 is (1-R67:B-R68, R7 is 
ot—-H:B—H and R10 is a-R,O-,:B~R,0B, where one of 
R57 and R58 is —H, R107 and the other of R57 and R58 
taken together are —(CH2)2——C(=R33)—CH2, where 
R33 is as de?ned above, R108 is —CH3, where one of 
R67 and R68 is —H and the other is —H, —F, or C,—C3 
alkyl; 

(A'V) R0 is R69ZRGIO1 R7 is R793R71o’ R10 is a'Rlm:Rl0l[)v 
where one of Rf19 and R610 is —H and the other taken 
together with one of R79 and R710 forms a second bond 
between C6 and C7, and the other of R79 and R710 is 
—H, R1010 is —CH;, Rm.) and R5 taken together are 
—(CH2)2—C(==R33)—CH= or —CH=CH—-CO— 
CH=, where R33 is as de?ned above; where: 

(C-I) Rll is (1-R]1|:BR112,where one of R111 and R112 is 
taken together with R9 to form a second bond between 
C9 and CH and the other of RHl and Rn2 is —H; 

(CH) R9 is —-Cl and R1| is =0 or ot-H:[S-R114 where 
RH4 is —C1 or —OH; 

(C-III) R9 is —H or --F and RH is =0 or ot-Rujz?Rlm, 
where one of RI15 and R116 is —H, and the other of 
R115 and R116 is —H, -—OH or C1—C12 alkoxy; 

(C-lV) R9 is —H or —F and Rl1 is ot—O—CO-—— 
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RH7:B—H, where R117 is 
(A) C,—C3 alkyl, 
(B) C1-Cx2 alkoxy, 
(C) furanyl, 
(D) —NR,22R123, where one of R122 and R123 is —H, 

methyl or ethyl and the other is —H, C,—C4 alkyl or 
phenyl, 

(E) —X3—X1, where X; is —O— or a valence bond, 
where X1 is phenyl optionally substituted with 1 
through 2 —Cl, C,—C3 alkoxy, —NH2, C1—C3 alky 
lamino, di(C1-C3)alkylamino, where the alkyl 
groups are the same or different, l-pyrrolidinyl—, 
l-piperidinyl, C2—C4 acylamino and —NH——CHO; 
where: 

where R165 is —H, —OH, —F or —CH3 and R166 is 
—H, —OH, —F, or —CH3, with the proviso that at 
least one of R165 and R166 is —H, where Rm; is —H, 
—OH, —CH3, —CH2CH3, C2—C7 alkanoyloxy or 
—O—CO—X,, where X1 is de?ned above, and where 
R176 is —C(=Z)-—CH2),,—NR21R2,0, where Z is 
=0, =CH2 or R179:—H, where 11,79 is —H or —CH3, 
where n is l, where 
(C) R21 and R210 are taken together with the attached 

nitrogen atom to form a heterocyclic ring selected 
from the group consisting of 
(6) l-piperazinyl substituted in the 4-position with 
X2—(CH2)j—, where j is 0 and where X2 is: 
(a) pyridin-2-,3- or 4-yl or the N-oxide thereof 

optionally substituted by l or 2 R212, being the 
same or different, where R212 is 

(iv) C1—C3 alkyl, 

(vi) —X,, where X1 is as de?ned above, 
(vii) —NRZBRZH where the R213’s are the same 

or different and are —H, C,—C3 alkyl or 
—CH2—CH=CH2, 

(viiiot) *CH2—(Cl-l2)q—Cl-l2—N*— where the 
atoms marked with an asterisk (*) are bonded 
to each other resulting in the formation of a 
ring, where q is 1 through 3, 

*CH2_CH2_(cHz)c_G_(CH2)d_CH2_’ 
CH2--N*—— where the atoms marked with an asterisk 
(*) are bonded to each other resulting in the formation 
of a ring, where G is —O—, —S—, —SO—-, ——SO2— 
or —-NHR2,4, where R21:, is —H, C1—C3 alkyl, or X1 
as de?ned above, where c and d are the same or 
different and are 0 through 2 with the proviso that the 
total numberof ring carbon atoms is 4 or 5 

(ix) 3-pyrrolin-l-yl, 
(x) pyrrol-l-yl optionally substituted with CFC3 

alkyl, 
(xi) piperidin-l-yl optionally substituted with l 

or 2 C,—C3 alkyl, 
(xii) l,2,3,6-tetrahydropyridin- l —yl, 
(xiv) l,4-dihydro-l-pyridinyl substituted in the 4 

position by two C,—C3 alkyl being the same or 
dilferent, 

(xvi) C1—C3 alkoxy, 
(xviii) pyridin-l, 3- or 4-yl, 
(b) 1,3,5-triazin-2-yl or the N-oxide thereof 

optionally substituted at the 4- and/or ti-posi 
tion with R212 is as de?ned above, 

(c) pyrimidin-4-yl or the N-oxide thereof option 
ally substituted at the 2- and/or 6-position with 
R2,2 is as de?ned above, 

(d) pyrimidin-2-yl optionally substituted at 4 
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10 
and/or 6-position with l or 2 R212 as is de?ned 
above, 

(n) 1,2,4-triazol-3-yl optionally substituted at the 
5- and/or tS-position with R212 as is defined 
above, 

(7) l-piperazinyl substituted in the 4-position 
with X,—(CH2)J-—, where X1 and j are as 
de?ned above, 

(8) 4-hydroxy-l-piperidinyl substituted in the 
4-position with X1 as de?ned above, 

and pharmaceutically acceptable salts thereof, 
and hydrates and solvates thereof. 

More preferred compounds of formula (XI) are the amino 
substituted steroids where: 

(A-I) R6 is ot-Rm?-R?, R10 is (X.—Rl01IB-Rm2 and R7 is 
ot—H:B-H, where one of R61 and R62 is —-H, and the other 
is —H, —F, or C,--C3 alkyl, R102 is —CH3, R101 and R5 
taken together are —(CH2)2—-C(=R33)—CH= or 
—CH=CH—CO—CH=, where R33 is =0; where: 

(C-I) Ru is a-R,,,:B-Rm, where one of RH1 and R112 is 
taken together with R9 to form a second bond between C9 
and C11 and the other of R111 and R112 is —H; 

(C-lll) R9 is —H and Rll is a-R“5:B-R“?, where both 
R115 and Rn6 are —H; where: 

(D-III) R16 is ot-R165:[5-R“56 and R,7 is ot-R175:[5-R,76, 
where Rms is —H, —OH, -—F or —CH3 and R166 is —H, 
—OH, —F, or —~CH3, with the proviso that at least one of 
R165 and R166 is —H, where R175 is —H, —-OH, —CH3, 
—CH2CH3, C2-C7 alkanoyloxy or —O—CO~—X1, where 
X1 is as de?ned above, and where R176 is —C(=Z)— 
(CH2),,——NR21R210, where Z is =0, =CH2 or R179: —l, 
where R179 is —H or —CH3, where n is l, where 

(C) R21 and R2") are taken together with the attached 
nitrogen atom to form a heterocyclic ring selected from 
the group consisting of 
(6) l-piperazinyl substituted in the 4-position with 
X2—(CH2)j-—, where j is 0 and where X2 is: 
(a) pyridin-2-, 3- or 4-yl or the N-oxide thereof 

optionally substituted by l or 2 R212, being the 
same or different, where R2L2 is 

(iv) C,—C3 alkyl, 

(vi) —X,, where X1 is as de?ned above, 
(vii) —NR2,3R2,3 where the Rzu‘s are the same of 

different and are —H, C,—C3 alkyl or —Cl-l2— 
CH=CH2, 

(viiiet) *CH2-—(CH2)q—CH2—N*— where the 
atoms marked with an asterisk (*) are bonded to 
each other resulting in the formation of a ring, 
where q is 1 through 3, 

(viiiB) *CH2—CH2-—(CH2)r—G~—(CH2)d—CH2— 
CH2-—N*— where the atoms marked with an 
asterisk (*) are bonded to each other resulting in 
the formation of a ring, where G is —-O—, —S—, 
—SO—, -—SO2-— or —NHRQW where R214 is 
—H, CFC3 alkyl, or X1 as de?ned above, where 
c and d are the same or different and are 0 through 
2 with the proviso that the total number of ring 
carbon atoms is 4 or 5, 

(ix) 3-pyrrolin-l-y], 
(x) pyrrol-l-yl optionally substituted with CI-C3 

alkyl, 
(xi) pipen'din-l-yl optionally substituted with l or 2 
C,—C3 alkyl, 

(xii) l,2,3,6-tetrahydropyridin-l—y] 
(xiv) 1,4-dihydro-l-pyridinyl substituted in the 4 

position by two C,--C3 alkyl being the same or 
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different, 
(xvi) C,—C3 alkoxy, 
(xviii) pyridin-2-, 3- or 4-y1, 
(b) 1,3,5-triazin-2-y1 or the N-oxide thereof option 

ally substituted at the 4- and or 6-position with 
R212 is as de?ned above, 

(c) pyrirnidin-4-yl or the N-oxide thereof optionally 
substituted at the 2- and/or 6-position with R212 is 
as de?ned above, 

(d) pyrirnidin-Z-yl optionally substituted at 4- and/or 
6-position with 1 or 2 R212 as is de?ned above, 

(It) 1,2,4-triazol-3-y1 optionally substituted at the 5 
and/or 6-position with R212 as is de?ned above, 

(7) l-piperazinyl substituted in the 4-position with 
X1-(CH2)]—, where X, and j are as de?ned 
above, 

(8) 4-hydroxy-1-piperidinyl substituted in the 4-po 
sition with X1 as de?ned above, 

and pharmaceutically acceptable salts thereof, 
and hydrates and solvates thereof. 

Also disclosed is the amino steroid of formula (Ia and Ib) 
where: R6 is t:c-Rm:l3<R62 and R10 is (1-R1m:B-R102, where 
one of R61 and R62 is —H, and the other is —H, —F or 
C,—C3 alkyl, R102 is —CH;, R101 and R5 taken together are 
—(CH2)2—-C(=R33)—CH= or —CH=CH—CO— 
CH=, where R33 is =0 or (I——HIB—OR34 or 
ot-—OR34:B—H, where R34 is —H, —CO—CH3, —CO— 
C2H5, —CO-—C6H5, —CO—O-‘CH3 or —CO-O— 
CZHS or R5 is ot-R53:|3-R54, R6 is ot-R?3:[5-Rr34 and RK) is 
ot-Rm?iR104 where one of R53 and R64 is —H, and the 
other taken together with one of R53 and RS4 forms a second 
bond between C5 and C6, R ‘04 is -—CH3, R103 and the other 
of R53 and R54 taken together is —(CH2)2—C(H)(OH)-— 
CH2--, R7 is ot-—H:B—-H and R26 is (1-Rl65IB—R166 and R17 
is ot-Rns?Rng- where R165 is —H, —OH, -F or —CH3 
and R166 is —H, —OH, —F, or —CH3, with the proviso that 
at least one of R165 and R166 must be —H, where R175 is 
—H, —OH, —CH3, CH2CH3, C2-C7 alkanoyloxy or 
—O—CO—X1, and where R176 is C(=Z)—(CH2),,— 
NR21R210; where ........ .. is a single or double bond and ~ 

indicates that there are 2 possible orientations for the 
attached group, (1) or or {5 when attached to the steroid ring 
and (2) cis or trans when attached to a carbon atom of a 
double bond. 

Disclosed are the amino steroids of EXAMPLES 1, 4-8, 
10-25, 27, 28, 30-43, 45-57, 59-70, 72-91, 94-98, 
104-108, 111, 112, 114-124, 126-128, 132, 133, and 
137-141. 

1t is preferred that the amino substituted steroid (XI) be 
l6ot-methyl-2l -[4-[2,6-bis( l —pyrrolidinyl)-4-pyrimidinyl] 
l-piperazinyl]-pregna-1,4,9(ll)-triene» 3,20-dione, 21-[4 
[3,6-bis(diethylamino)-2-pyridinyl ]- l -piperazinyl]- 160t 
methylpregna-l,4,9(11)-triene-3,20-dionc and 21 —[4-[6 
(ethylamin0)-2—pyridinyl]-piperazinyl]- l6ot-methylpregrta 
l,4,9(l l )-triene-3,20-dione. 
The preferred amino substituted steroid (X1) is 160t 

methyl- 2- l [4[2,6-bis( l -pyrro1idinyl)-4-pyrimidinyl]- l -pip— 
eraziny1]pregna- l,4,9(l l )-triene~3,20dione. More preferred 
is l6ot—methyl-2l-[4-[2,6-bis(l-pyrrolidinyl)—4-pyrimidi 
nyl]- l—piperazinyl]pregna~l.4,9(l1)-triene-3,20dione 
monomethanesulfonate l6ot—methyl~2l-[4-[2,6-bis( l-pyr 
rolidinyl)-4-pyrimidinyl]- 1 —piperazinyllpregna- l,4,9(l1) 
tn'ene-3,20-dione bismethanesulfonate and l6ot-mcthyl-2l 
[4-l2.6-bis( l -yrrolidinyl)-4-pyrimidinyl]- l-piperazinyl] 
pregna-l.4,9(l l)-tn'ene~3,20dionc hydrochloride. Most 
preferred is 6tx~methyl-2l-(4[2,6-bis( 1-pyrrolidinyl)-4-py 
rimidinyl1- l —piperazinyll-pregna-l,4,9(l l)-triene-3,20dionc 
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monomethanesulfonate. 

Further disclosed is an aromatic amino steroid of formula 
(II) where: R“J and R5 taken together are =CH— 
CH=C(OR3)—CH= where R3 is —H, C1—C3 alkyl, 
—CO—H, C2—C4 alkanoyl or benzyl. R6 is ot-R?s?iR?,5 
where one of R65 and Rt,t3 is —H, and the other is —H, —F 
or C,-C3 alkyl, R-, is ot—H:B—H and R16 is oz-Rms?-R166 
and R17 is ot-Rnsz?-Rn?, where R165 is —H, —OH, —F or 
—CH3 and R,66 is —H, —OH, —F, —CH3, with the 
proviso that at least one of R165 and Rm,S must be —H, 
where R175 is —H, —0H, —CH3, —CH2CH3, C2—C7 
alkanoyloxy or —O—CO—-X], and where R176 is 
—C(=Z)—(CH2)n-NR21Rzl0. Disclosed aromatic amino 
steroids of formula (II) are the compounds of EXAMPLES 
125 and 129. 

Additionally disclosed is a A” amino steroid of formula 
(H121 and IIIb) where: R6 is —Rm?-R?z and R10 is 
(1-R101:B-R102, where one of R61 or R,>2 is —H, and the 
other is —H, —OH, —-F, C,—C3 alkyl or phenyl, R102 is 
—CH3, R101 and R5 taken together are —(CH2)2 
C(=R33)—CH= or —CH=CH—CO—CH=, where R33 
is :0 or ot—H:B-OR34 or 0t—OR34:B——H, where R34 is 
—H, —CO—CH3, —CO—C2l-l5, —CO—-C6115, —CO— 
O—CH3 or CO——O-C2H5 or R5 is Ot-R53ZB-R54, R6 is 
(X-R63IB-R?4 and R10 is u-Rm3:l3-Rm4 where one of R63 and 
R64 is —H, and the other taken together with one of R53 and 
R54 forms a second bond between C5 and C6, R104 is —CH3, 
R103 and the other of R53 and R54 taken together is 
—(CH2)2—C(H)(0H)—CH2—, R7 is ot-—H:B—H and R1,5 
is RlmzR162 and R17 is Rm?lnz, where one of R161 and 
R162 is —H or —CH3 and the other taken together with one 
of R171 and R172 forms a second bond between C“.3 and C17, 
and the other of R171 and R172 is -C(=Z)—(CH2),,— 
NRZIRZIO; where ........ .. is a single or double bond and 
where - indicates tlftliere are 2 possible orientations for 
the attached group, (1) or or B when attached to the steroid 
ring and (2) cis or trans when attached to a carbon atom of 
a double bond. Disclosed A16 amino steriods of formula (1H) 
are the compounds of EXAMPLES 58 and 113. 

Also disclosed is a reduced A-ring amino steroid of 
formula (IV) where: R5 is ot-57:[3-R53, R5 is (1—R6-,I[5—R63 and 
Rl0 is u-Rlm?-Rms, where one of R57 and R5,3 is —H, R107 
and the other of R57 and R58 taken together are —(CH2)2— 
C(R33)-—CH2, where R33 is =0 or ot-lrLI?-OR,4 or 
ot-OR34:[3—H, where R34 is -H, —CO—CH3, —CO— 
CZHS, -CO—C6H5, —CO—O-CH3 or —CO—O-— 
CZHS, R,O8 is —CH3, where one of R67 and R68 is —H and 
the other is —H, —F or C1—C3 alkyl, R7 is ot—H:B-—H and 
R16 is (7.-165:[5-RH56 and R17 is ot-Rnj?-Rl-m, where R165 is 
—H, —OH, —F or —CH3 and R166 is —H, —OH, -—F or 
--CH3, with the proviso that at least one of R165 and R,“ 
must be —H, where R175 is —H, —OH, —CH3, 
—CH2CH3, C2-C7 alkanoyloxy 0r -O—-CO—X], and 
where RI76 is —C(=Z)—(CH2),1-—NR2,R21O; where ........ .. 
is a single or double bond and where - indicates that there 
are 2 possible orientations for the attached group. (1) 0t or B 
when attached to the steroid ring and (2) cis or trans when 
attached to a carbon atom of a double bond. Disclosed 
reduced ring amino steroids of formula (IV) are the com 
pounds of EXAMPLES 44, 99, 130, 131, and 136. 

Further disclosed is a A” amino steroid of formula (Va 
and Vb) where: R6 is (r.-R61:l3-R,,2 and R10 is ot~Rm1 :B-RmZ, 
is —H, and the other is —H, —F or C|—C3 alkyl, Rm2 is 
—CH_,, R101 and R5 taken together are —(Cl-12)2— 
C(=R33)—CH= or —CH=CH—-CO-—CH=, where R33 
is =0 or ot—I-I:B—OR34 or ot—OR34:B-H, where R34 is 
-H. -CO—CH3, —CO—C2H5, ~co_c,,H5, —CO— 
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O—-CH3 or —CO—O—C2H5 or R5 is o.-R53:B-R54, R5 is 
ot-R63:[S-R64 and RH) is l1-R1032B-R1o4 where one of R63 and 
R64 is —H, and the other taken together with one of R53 and 
R54 forms a second bond between C5 and C6, R104 is —CH3, 
R103 and the other of R53 and R54 taken together is 
—(CH2)2—C(H)(0H)—CH2-—, R7 is ot—H:B—H and R“5 
is (X-R163ZB-R164 where one of R163 and R164 is --H and the 
other is —H, —OI-I, —F or —-CH3, and R17 is =CH 
(CH2)p—NR21R2w, where p is 1 or 2 where is a 
single or double bond and where ~ indicates that {Here are 2 
possible orientations for the attached group, (1) 0t or B when 
attached to the steroid ring and (2) cis or trans when attached 
to a carbon atom of a double bond. 

Disclosed are AWN-steroids of formula (VI) where: (A-I) 
E6 is ot-Emzli-E52 and E10 is ot-Elmz?-Emz, where one of 
E61 and E62 is —H, and the other is -—I-I, —F, —~CI, —Br 
or Cl-C3 alkyl, E01 and E5 taken together are -—(CH2)2— 
C(=E33)—CH= or —-CH=CH—CO—CH=, where E33 
is =0 or ot—H:l3—OE34 or ot-OE34:B—H, where E34 is 
—H, —CO—CH3, —CO—C2H5, —CO—-C6H5, —CO 
O—CI-I3 or —CO—O—C2H5, where E102 is —CH;; 

(A-II) E5 is (X-E53ZB-E54, E6 is ot-E?azli-E64 and E10 is 
(l—E1o3ZB-E1o4, where one of E63 and E64 is —H, and the 
other taken together with one of E53 and E54 forms a second 
bond between C5 and C6, Em is —~CH3, E103 and the other 
of E53 and E54 taken together are —(CH2)2—C(H)(OI-I)— 
CH2—; 

(A-IV) E5 is (1-E57IB-E58, E6 is (X-EG-IIB-EGS and E10 is 
ot-Elmz?-Ema, where one of B57 and E5:; is —H, E107 and 
the other of E5-, and E58 taken together are —(CI-I2)2— 
C(=E33)——CH2, where E33 is as de?ned above, E10B is 
—-CH3, where one of E67 and E68 is —H and the other is 
—H, —F or Cl—C3 alkyl; where: 

(D-I) El6 is ot-Emz?-Emz, where one of E“.31 is —H and 
the other is —H, “F, —-CI>I3 or —OI-I; 

(D-II) El7 is —H, —CH3, —CH2H5, —OH or 
—-O—CO—E17], where E171 is CFC6 alkyl or X], where 
X1 is phenyl optionally substituted with 1 through 2 —Cl, 
—Br, C,—C3 alkoxy, —COOH, ~NH2, C1—C3 alkylamino, 
di(Cl—C3)a1kylarnino, where the alkyl groups are the same 
or different, l-pyrrolidinyl—, l-piperidinyl, l-hexamethyl 
eneimino~, l-heptamethyleneimino——, C2-C4 acylarnino 
and —NH—CHO or with 1 —F or —CF3; 

(D-III) Z is =0, =CH2, E2o:—H where E20 is —H or 
—CI-l3; 

(D-IV) I is 
l-(4-methyl)-piperazinyl, 
1-(4-acetyl)-piperazinyl, 
l-(4-hydroxy)-piperidinyl, 
l-piperidinyl optionally substituted with 2-hydroxyethyl, 
4-morpholino 
and the 16,17-acetonide thereof when E16, and E17 are 

both —OH; and pharmaceutically acceptable salts thereof 
and hydrates and solvates thereof. Disclosed Emu-steroids 
of formula (VI) are the compounds of EXAMPLES 93, 100 
and 101. 

Also disclosed are the amines of PREPARATIONS A-l, 
A-3, A-9 thru A-11,A-13, A-15 thru A-24, A-26, A-28, A-29, 
A-34, A-40, A-42, and A-44 thru A-50. The preferred amines 
are A-22 A-23, A-26 A-45 thru A-47 and A-49. Most 
preferred is A-22, A-47 and A-49. 

Further disclosed are the steroids of PREPARATIONS 
8-10, 5-16, 5-22 thru 8-24, 5-28, 5-29, 8-31 thru 5-35, 8-41 
and 8-42. More preferred is the steroids 5-22 and 5-24. 

Disclosed are the p.1luoro amino substituted steroids of 
EXAMPLES 26 and 29. 
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14 
Disclosed are the amino substituted 

EXAMPLES 142-147. 
Disclosed are the amines of PREPARATIONS A-58 thru 

A-6l. 

steroids of 

DETAILED DESCRIPTION OF THE 
INVENTION 

The invention is amino substituted steroids (XI), namely 
the amino steroids (Ia and lb). aromatic steroids (II), A“ 
steroids (Illa and IIIb), reduced A/B-ring steroids (IV) and 
Alum-steroids (Va and Vb) as well as the Emu-steroids 
(VI). Also includes are the novel amine and steroidal reac 
tants used to prepare the amino substituted steroids (XI), see 
PREPARATIONS “A” (amines) and “S” (steroids) respec 
tively. 

With the aromatic steroids (II) the A-ring functionality at 
C3 is a hydroxy group or substituted hydroxy group (ether or 
ester). However, with the amino steroids (Ia and lb). A16 
steroids (IIIa and IIIb), reduced A/B-n'ng steroids (IV), 
A‘7(2°)-steroids (Va and Vb) and Mun-steroids (VI) the 
A-ring functionality at C3 is either hydroxyl or ketone. 
When the A-ring functionality at C3 is hydroxy, the hydroxy 
group can be in either the or or [3 con?guration. When the 
A-ring functionality at C3 is hydroxy there will be either a 
reduced A/B-ring, A“ or A5 double bond present but no 
double bond at C1 for the steroids of formulas (Ia, Ib, Illa, 
IIlb, Va, Vb and VI). When the A-ring functionality at C3 is 
a ketone, then there will be a reduced A/B-ring or a A4 
double bond present and no A5 double bond or there will be 
a A"4-diene A-ring functionality. The reduced A/B-ring 
steroids of formula (IV) have no double bond in either rings 
A or B and have at C3 either a hydroxyl group or a ketone. 

The amino substituted steroids (XI) and Nun-steroids 
(VI) of the present invention are prepared by methods 
known to those skilled in the art from steroidal and amine 
reactants which are either known to those skilled in the art 
or which are readily prepared from compounds known to 
those skilled in the art by methods known to those skilled in 
the art. 

When n is 0, the amino substituted steroids (XI) are 
amides and are produced in a preferred process by starting 
with the acid (—COOH at C17) and reacting it ?rst with a 
condensing reagent suchas carbonyldimidazole or DCC in 
the presence of HOBT, followed by reaction with the free 
amine corresponding to the desired amine substituents as is 
known to those skilled in the art, see for example US. Pat. 
No. 4,438,130; see also EXAMPLES 56, 57 AND 103. The 
amine starting materials are either known to those skilled in 
the art or are readily prepared from compounds known to 
those skilled in the art by methods known to those skilled in 
the art. Suitable solvents include, acetonitrile, DMF, diox 
ane, TI-IF, methylene chloride, and mixtures thereof. 
When n is 1 through 6, the amino substituted steroids (XI) 

and the Mun-steroids (VI) are produced in a preferred 
process by reacint a steroid corresponding to the desired 
amino steroid (la and lb), aromatic steroid (11), A'°-steroid 
(Illa and IIIb), reduced A/B-ring steroid (IV), Anew-steroid 
(Va and Vb) and the Nun-steroid (Vl) but having a sub 
stituent at the terminal carbon atom, at C2l (N=50 1) through 
C26 (n=6), such as a halogen atom (chlorine, bromine or 
iodine), a mcsyl or tosyl group, with the desired amine in an 
aprotic solvent (DMF, THF, methylene chloride, acctoni 
trile, DMA, ether) containing a base (carbonate, bicarbonate, 
triethylamine, diisopropylethylarninc) as is known to those 
skilled in the art for the formation of amines. When n is l, 
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the Czl-halo, mesyl or tosyl substituted steroids are known 
to those skilled in the art or are readily prepared from 
compounds known to those skilled in the art by methods 
known to those skilled in the art. It is preferred that the halo 
substituent be a bromine atom but an iodine or chlorine atom 
is suitable. When n is 2 through 6, the halo, mesyl or tosyl 
substituted steroid is prepared by reacting the corresponding 
17[3-carboxylate ester, of the desired steroid, with an orga 
nometallic reagent of the formula Li(CH2),,——OR to form an 
intermediate with the desired C17 carbon side-chain length, 
followed by displacement of “OR“ with the desired leaving 
group, see PREPARATION 8-42. 

The derivatives of the 3(o/B)‘hydroxy steroids are pre 
pared by methods known to those skilled in the art. When the 
3-hydroxy steroid starting materials contain other free 
hydroxy or amino functionality these groups must be pro 
tected as is known to those skilled in the art. The free 
hydroxy groups are protected, for example, as the TH? 
derivatives and the free amino groups are protected, for 
example, as the t~butyloxycarbonyl derivatives. The 3-0 
acyl derivatives (steroid-O-COR) are prepared by ?rst dis 
solving the 3-hydroxy compounds in a solvent such as 
pyrridine or methylene chloride and with a base such as 
triethylamine present. The mixture is cooled in an ice bath 
and treated with the acylating agent such as acetyl chloride, 
acetic anhydride, propionyl chloride, benzoyl chloride, etc. 
The reaction mixture is then partitioned between an organic 
solvent such as methylene chloride and aqueous bicarbon 
ate. The organic phase is separated, dried, concentrated and 
puri?ed, for example by chromatography. Likewise, 3-car 
bonates are produced by reacting the 3-hydroxy steroid with 
a reagent such as RO—-C0—Cl. 

The M‘6 and AHui derivatives are prepared by reacting 
the corresponding A“ starting material with a reagent such as 
chloranil following the general procedure of Campbell and 
Babcock, J. Am. Chem. Soc. 81, 4069 (1959). If a Amt‘ 
derivative is desired, the A1 double bond is subsequently 
added by methods well known to those skilled in the art such 
as by fermentation or with DDQ. 

When the substituent at Cm, is a methyl or ethyl group 
and the substituents at Cl6 are hydrogen atoms, the com 
pounds are prepared by ?rst treating the corresponding 
Al's-steroid with lithium in liquid ammonia and then trap 
ping the enolatc with methyl or ethyl iodide. During this 
methylation the A-ring must be protected as is known to 
those skilled in the art. When the substituent at C16,, is a 
methyl group and at Cml5 is a —H, the compounds are 
prepared by ?rst adding methyl magnesium chloride in the 
presence of a copper propionate and trapping the enolate 
with methyl or ethyl iodide. 

Alternatively, in principle, a form of the steroid not 
necessarily desired as the ?nal product (XI), can be reacted 
in its Cumin“, form, for example when n is l, 2l-halo, 
2l-mesyl or 2l-tosyl form with the appropriate amine to 
form a 21 »amino steroid. Following this, the steroid nucleus 
itself can be modi?ed. While this is an alternative process, 
in principle, to produce the amino substituted steroids (XI), 
of the present invention, in practice it is an undesirable 
method compared to the preferred process of reacting the 
Cmm-M, halo, tosyl or mesyl analog corresponding to the 
steroidal portion of desired amino substituted steroids (X1), 
with the amine corresponding to the amine portion of the 
desired amino substituted steroids (Xl) as is apparent to one 
skilled in the art-—with the exception of the esters of the 
llwhydroxy steroids, see EXAMPLES 28, 3l AND 32. 

Yet another altcnative procedure, in principle, to produce 
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some of the steroids of the invention involving amino 
substituents which can be thought of as having 2 or more 
components, can be produced by ?rst reacting the 21-ha1o, 
tosyl or mesyl steroid with a portion of the desired amine 
substituent to form a steroid in which there is an amine 
substituent at the 21 -position followed by further reaction of 
the amino portion of the amino substituted steroid to pro 
duce the complete substituent at the 2l-position. For some 
steroids of this invention (EXAMPLES 9 and 10) this 
method is preferable, but as stated above for the other 
alternative procedure, while this is an alternative process in 
principle, in practice it is usually undesirable compared to 
the preferred process. 

For the amino substituted steroids (XI), it is preferred that 
the steroid be the amino steroid (Ia and lb), more preferably 
the amino steroid (la). It is preferred that the A-ring be 
A4-3-keto or A1'4-3-keto. At C6, it is preferred that R6,, R65 
and R67 be ——H and R62, R56 and R58 be —H or —CH3. It 
is preferred that R7 be ot—H:[5—H. For the C-ring it is 
preferred that R9 be —H or the C-ring be Am‘), more 
preferably Agm). It is preferred that the substituents(s) at 
C16 be —I-[ if there is only one substituent, or if two 
substituents, either two —H’s or a —H and a —-CH3. lf 
—CH3 it is preferred that it can be in the ot con?guration. It 
is preferred that R175 be a —H, —OH, C2—C-, alkanoyloxy 
or —O—-CO——X,; it is more preferred that R175 be —H. 
With regard to the side chain at C17, it is preferred that it be 
—C(=Z)—(CH2),,NR21R210. It is preferred that Z be =0. 
It is preferred that n be 1. Regarding R2! and R210 it is 
preferred that R21 and R21‘) are taken together with the 
attached nitrogen atom to form a cyclic amino substituent 
selected from l-piperazinyl substituted in the 4-position 
with X2—(CH,)f—[E] and l-piperazinyl substituted in the 
4-position with X,-—(CH2)}—[F]. It is preferred that j be 0. 
With the substituent [B] it is preferred that X2 be selected 
from the group consisting of 1,3,5-triazin- 2-yl substituted in 
the 4- and/or 6-position with 2-pyridinyl, pyrimidin-4-yl 
substituted in the 2- and/or 6-position with l-pyrrolidinyl, 
pyrimidin-4-yl substituted in the 2- and/or 6-p0sition with 
4-morpholino, 1,3,5-triazin-2-yl substituted in the 4- and 
o-position with l-pyrrolidinyl and pyridinyl substituted in 
the 3-position with —NR213R213 where one of R213 is —H 
and the other is C2 alkyl. It is preferred that the compounds 
not be the N-oxide. With the substituent [F], it is preferred 
that X1 be phenyl optionally substituted with 1,2 or 3 
methoxy groups. 

It is preferred that the amino substituted steroid (XI) be 
selected from the group consisting of 
17ot-hydroxy-2 l -[4-(2~pyridinyl)‘ 1 -piperazinyllpregna 

4,9(1 l )-diene-3,20-dione, 
214[4-(2-amino-6-(diethylart1ino)‘4-pyrimidinyl]- 1 -piper 

azinyl]- l7ot‘hydroxypregna-4,9(l l)-diene-3,20-dione, 
17ot-hydroxy-21-[4-[2,6-bis(diethylamino)-4-pyrimidinyl] 

l-piperazinyl]pregna-4,9(1l)-dienc-3,20-dione, 
21 -[4-[2,6-bis(diethylamino)—4-pyrimidinyl]- 1 -piperazi 

nyl]- 17ot-hydroxy-l6(x-methylpregna-1,4,9(l l)-trienc-3, 
20-dionc, 

21 -[4-(2-pyridinyl)- l -piperazinyl]pregna~ l ,4~dicne-3,20-di 
one, 

21 -[4-[2,6-bis(diethylamino)-4<pyrimidinyl]-1-pipcrazi— 
nyl]— llot, l7tx-dihydroxypregn-4-ene-3,20-dione, 

17ot-hydroxy-16(1-methyl-2l -l4-l2,6-bis( 1 -pyrrolidinyl) 
4vpyrimidinyl]- l -piperazinyl lprcgna-l,4,9(l l)-trienc 
3,20-dione, 

l70t-hydroxy~2l-[4-[2,6-bis(l-pyrrolidinyl)-4-pyrimidi 
nyl]- 1-piperazinly1pregna-1 ,4,9(1 IJ-triene- 3,20-dione, 

l6ot-methyl~2l-[4-[2,6-bis(l-pyrrolidinyl)-4~pyrimidinyl]~ 
l-piperazinyllpregna- l ,4,9(] l )-triene» 3,20-dione, 
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l lot-hydroxy- l 6(x-methyl-2 l ~[4-[2-6-bis(l -pyrrolidinyl)— 
4-pyrimidinyl1- l -piperazinyl]pregna- 1 ,4-diene-3,20-di 
one, 

l60t-methyl-21-[4-[2,6-bis(l-pyrrolidinyl)-4-pyrimidinyl] 
I-piperaZinyHpregna- 1 ,4-diene-3,20-dione, 

l6ot-methyl-2l -[4-[2,6-bis(4-morpholino)-4-pyrimidinyl] 
l -piperazinyl]pregna- l ,4,9(l 1 )-triene-3,20-dione, 

1 1 ot-hydroxy-16ot-methyl-2l-[4-[2,6-bis(4-morpholino) 
4-pyrimidinyl1- 1 -piperazinyl]pregna- 1 ,4-diene-3,20-di 
one, 

l60t-methyl-2l -[4-[2,6-bis(4~morpholino)~4-pyrimidinyl] 
1 -piperazinyl]pregna- 1 ,4-diene-3 ,20-dione, 

2 l -[4- [3,6-bis(diethylamino)-2-pyridinyl]- l -piperazinyl] 
l6oi-methylpregna-1 ,4,9(l l)-triene-3,20~dione, 

21 -[4- [6~(ethylamino)-2-pyridinyl]piperazinyl]- l ?ot-meth 
ylpregna- l,4,9(l l)—triene-3,20-dione, 

l6ot~methyl-2 l - [4-[4,6-bis(2-pyridinyl)- l ,3,5-triazin-2-yl] 
1 -piperazinyl]pregna- l ,4,9(l l)-triene-3,20-dione and 
pharrnaceutically acceptable salts, hydrates and solvates 
thereof. 
It is more preferred the amino substituted steroid (XI) be 

l6ot-methyl-2l-[4-[2,6-bis(l-pyrrolidinyl)-4-pyrimidinyl] 
I -piperazinyl]pregna- l ,4,9(l l )-triene-3,20-dione, 2 l -[4-[ 
6-(ethylamino)-2-pyridinyl]piperaz.inyl]- l 6ot'methylpre 
gna- 1,4,9(l l)-triene-3,20-dione or 2l-[4-[6-(ethylamino) 
2-pyridinyl1piperazinyl] l 6ot-methylpregna- l ,4,9(l l) 
triene-3,2-dione. 
The amino substituted steroids (XI) and the Amnsteroids 

(VI) of the present invention are reacted with acids to form 
amine salts by methods known to those skilled in the art and 
the resulting salts are more water soluble and therefore 
preferable to use when an aqueous formulation is desired 
such as a solution for IV use. Generally the amino substi 
tuted steroids (XI) and the Agunsteroids (VI) possess one or 
more basic nitrogen atoms to be converted to an acid 
addition pharmaceutically acceptable salt. However, when n 
is 0 and Z is =0 (i.e. amides) and the compound does not 
contain another nitrogen atom, they will not form salts 
suitable as pharmaceuticals. The pharmaceutically accept 
able salt forms of the amino substituted steroids (XI and VI) 
are generally preferred over the free base form since the salts 
have greater water solubility and form crystals more suitable 
for pharmaceutical purposes. An acid addition salt of the 
amino substituted steroids (XI) and the Agunsteroids (VI) 
can be converted to the free base, which can be converted to 
any desired pharmaceutically acceptable acid addition salt 
by methods known to those skilled in the art. It is preferred 
that the acid addition salt be prepared by reacting the free 
base of the amino substituted steroids (XI) and the A9‘1 1)ste 
roids (V1) with an approximately stoichiometric amount of 
an acid, such as hydrochloric, hydrobromic, hydroiodic, 
sulfuric, phosphoric, acetic, lactic citric, succinic, benzoic, 
salicyclic, pamoic, cyclohexanesulfamic, rnethanesulfonic, 
naphthalenesulfonic, p-toluenesulfonic, maleic, fumaric, 
oxalic acid and the like. It is preferred that the acid be 
selected from the group consisting of hydrochloric, maleic, 
methanesulfonic and fumaric acids. 
The amino substituted steroids (XI) and the Agunsteroids 

(VI) and acid addition salts can be isolated as hydrates or 
solvates, and such forms are regarded as equivalent to the 
corresponding amino substituted steroids (XI) and the 
Agunstcroids (VI) not containing water or solvent. 

The amino substituted steroids (XI) and the Ag‘msteroids 
(VI) of the present invention are useful pharmaceutical 
agents in treating a number of different medical conditions 
in humans and useful warm blooded animals. 

In humans, the amino substituted steroids (XI) and the 
Nun-steroids (VI) of the present invention are useful in 
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treating spinal trauma, mild and/or moderate to severe head 
injury, subaraehnoid hemmorrhage and subsequent cerebral 
vasospasm, ischemic (thromboembolic) stroke, excess 
mucous secretion, asthma, muscular dystrophy, adriamycin 
induced cardiac toxicity, Parkinsonism, Alzheimer‘s dis 
ease, other degenerative neurological disorders, mulple scle 
rosis, organ damage during reperfusion after transplant, skin 
graft rejection, hemorrhagic, traumatic and septic shock, and 
conditions such as severe burns, ARDS, in?ammatory dis 
eases such as osteo- or rheumatoid arthritis, nephrotic syn 
drome (immunological), systemic lupus erythematosis, 
allergic reactions, atherosclerosis, in?ammation (for 
example dermatological, in?ammatory and psoriasis condi 
tions), emphysema, stress induced ulcers, cluster headaches, 
complications from brain tumors, radiation damage and 
damage after MI, infant hypoxia syndrome and such oph 
thalmic disorders such as uveitis and optic neuritis. Amino 
substituted steroids (XI) having the amine functionality 
4-[2,6-bis(4-alkyl l-piperazinyl)-4-pyrimidinyl]- l—piper 
azinyl are useful in treating bum victims for burn healing, 
useful in promoting wound healing and for post Ml heart 
recovery. 

In humans, the amino substituted steroids (XI) and the 
A9" lLsteroids (VI) axe useful in preventing damage follow 
ing cardiopulmonary resuscitation, neurological or cardio 
vascular surgery and from cardiac infarction 

Generally, the amino substituted steroids (XI) and the 
A9m)-steroids (VI) are useful in the same way as glucocor 
ticoid pharmaceuticals for the treatment of the above human 
conditions as well as the animal conditions listed below. 
While the amino substituted steroids (XI) and the A90“ 
steroids (VI) are useful in both humans and animals in 
treating many of the same conditions and preventing damage 
from the same problems as the glucocorticoids, the amino 
substituted steroids (XI) and the Nun-steroids (VI) are 
useful in treating a number of conditions and preventing 
damage from conditions where the glucocorticoids are not 
useful. The atnino substituted steroids (XI) and the A9“1)ste 
roids (VI) have diminished glucocorticoid activity and there 
fore, unlike the glucocorticoids, they can be given daily for 
long periods of time (used chronically) without the side 
effects associated with the glucocorticoids. This is a distinct 
advantage. 

It is to be understood that each of the amino substituted 
steroids (XI) and the Agunsteroids (V1) is useful for a 
number of the above conditions but not each and every 
compound is useful for each and every condition. It is well 
within the ability of those skilled in the art to easily 
determine which particular amino substituted steroids (XI) 
and the AgmJsteroids (VI) are useful for each particular 
condition without undue experimentation. For example, the 
arachidonic acid LD50 test of Kohler, Thrombosis Res, 9, 67 
(1976), identi?es compounds which are antioxidants. which 
inhibit the lipid peroxidation, and/or which inhibit the pros 
taglandin cascade and are useful in treating spinal trauma, 
mild and/or moderate to severe head injury, degenerative 
neurological disorders, etc. Another method useful for deter 
mining which particular compounds inhibit lipid peroxida 
tion and which are therefore useful in treating spinal trauma, 
mild and/or moderate to severe head injury, degenerative 
neurological disorders, etc is described by Pryor in Methods 
of Enzymology 105, 293 (1984) Further, the mouse head 
injury assay of Hall, J. Neurosurg, 62, 882 (1980) discloses 
an assay from which one skilled in the art can readily 
detemrine which particular amino substituted steroids (XI) 
and the Agunsteroids (Vl) are useful in the acute treatment 
of spinal trauma or mild and/or moderate to severe head 
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injury. Additionally, the cat 48 hr motor nerve degeneration 
model of Hall et a1, Exp. Neurol., 79, 488 (1983) discloses 
a routine assay from which one skilled in the art can readily 
determine which particular amino substituted steroids (XI) 
and the Agunsteroids (VI) are useful in treating chronic 
degenerative neurological disorders such as Parkinsonism, 
Alzheimer’s disease etc. H. Johnson in Int Arch. Allergy 
Appl. lmmunoL, 70, 169 (1983) has described the ascaris 
sensitized rhesus monkey assay for anti-asthma drugs. 
The standard conditions for treatment are to give the 

amino substituted steroids (X1) and the Agtmsteroids (VI) 
orally or parenterally, e.g. IV (that is by injection, infusion 
or continuous drip) or IM, with a standard dose of about 0.05 
to about 100 mg/kg/day, one to four times daily. 

For a number of the conditions to be treated with the 
amino substituted steroids (X1) and Ag‘msteroids (VI) the 
preferred route of administration is parenteral. When certain 
of the amino substituted steroids (XI) are administered IV, 
hemolysis occurs in test animals. To prevent hemolysis it is 
preferred to use the following formulation: amino substi' 
tuted steroid (XI) 1.5 mg/ml, citric acid-hydrate 20 mM, 
sodium citrate-dihydrate 3.2 mM, sodium chloride 4.5 
mglml, pl-I=3.0, osmolality 133 mOsm/kg. The solution is 
prepared by ?rst dissolving the amino substituted steroid 
(X1) in acidic media then adding the other excipients. After 
dilution with water to the ?nal volume, the solution is 
sterilized by ?ltering thru a 0.22 pm cartridge or disc and 
?lled into sterile vials. The vials are stored at 4° to maintain 
stability. 

For treating spinal trauma, mild and moderate to severe 
head injury, damage following cardiopulmonary resuscita 
tion, cardiac infarction, organ damage during reperfusion 
after transplant hemorghagic, traumatic and septic shock, 
severe burns, ARDS, and nephrotic syndrome and prevent~ 
ing skin graft rejection, the standard conditions are used. 
Typical treatment will involve an initial loading dose, e. g. an 
IV dose of 0.01 mg to 1 mg/kg followed by maintenance 
dosing e.g. IV infusion for a day to a week depending on the 
particular condition of the patient and the particular com 
pound used. This may be supplemented with IM or oral 
dosing for days, weeks or months to prevent delayed neu 
ronal degeneration in neurological applications (e.g. spinal 
trauma, head injury). 

In treating subarachnoid hemorrhage and subsequent 
cerebral vasospasm or ischemic (thrombocmbolic) stroke 
the standard conditions are used and patients at risk are 
pre-treated orally. 

ln treating excess mucous secretion and asthma the amino 
substituted steroids (XI) and the Aguusteroids (VI) are 
administered orally, IV and by inhalation in the standard 
dose. In treating excess mucous secretions the dose of the 
amino substituted steroids (XI) and the Aguusteroids (VI) 
used is from about 0.05 to about 100 mg/kg/day. The 
frequency of administration is one through 4 times daily. 
The oral administration of the amino substituted steroids 
(XI) and the Agmjsteroids (VI) to treat excess mucous 
secretions may go on for months or even years. The sus 
ceptible individuals can be pre-treated a few hours before an 
expected problem. The IV dose is about 0.05 to about 50 
mg/kg/day. The aerosol formulation contains about 0.05 to 
about 1.0% of the amino substituted steroids (XI) and the 
Ag‘msteroids (V1) and is administered or used about four 
times daily as needed. 

In treating muscular dystrophy, Parkinsonism, Alzhe 
imer' s disease and other degenerative neurological disorders 
(amyotrophic lateral sclerosis; multiple sclerosis) the amino 
substituted steroids (XI) and the Awl'steroids (VI) are 
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administered orally using a dose of about 0.05 to about 100 
mg/kg/day, administered or used one to four times a day. The 
treatment may go on for years. 

In addition, utility in disorders or physiological phenom 
ena dependent on angiogenesis or neovascularization such 
as embryo implantation (antifertility), arthritis, and athero~ 
sclerosis is exhibited with the amino substituted steroids 
(XI) and the Agunsteroids (V1) with or without co-admin 
istered oral heparin or systemic heparin fragments, see 
Science 221,719 (1983). 

In treating adriamycin-induced cardiac toxicity the amino 
substituted steroids (X1) and the Agunsteroids (VI) are 
administered orally or IV using a dose of about 0.05 to about 
100 mg/kg/day (orally) or (IV). The amino substituted 
steroids (Xl)and the Agunsteroids (VI) are preferably given 
concomitantly with IV adriamycin or the individual is pre 
treated with the amino substituted steroids (XI) and the 
Agunsteroids (VI). 

For prophylaxis prior to and preventing damage after 
neurological or cardiovascular surgery the amino substituted 
steroids (XI) and the Agunsteroids (VI) are used according 
to the standard conditions. The patient can be pretreated with 
a single IV or IM dose just prior to surgery or orally before 
and after surgery. 

In treating osteo- or rheumatoid arthritis and other in?am 
matory diseases the amino substituted steroids (XI) and the 
Agunsteroids (VI) are given orally or IM in doses of about 
0.05 to about 100 mg/kg/day, one to four times daily. Orally 
the drug will be given over a period of months or years alone 
or with other steroidal agents. The initial dose with some 
severe rheumatoid patients may be given IV and followed 
with an IV drip for up to 24 hr or more. In addition, 
intra-articular administration may be employed. 

In treating drug allergic reactions the amino substituted 
steroids (XI) and the Agunsteroids (VI) are given orally or 
IV in a dose of about 0.05 to 100 mg/kg/day, administered 
one to four times daily orally and IV. Typical treatment 
would be an initial IV loading dose followed by oral dosing 
for a few days or more. 

In treating atherosclerosis and emphysema the amino 
substituted steroids (x1) and the Agunsteroids (v1) are given 
orally in a dose of about 0.05 to about 100 mg/kg/day, one 
to four times daily for months or years. 

In treating dermatological in?ammatory conditions 
including psoriasis the amino substituted steroids (XI) and 
the Aguusteroids (VI) are given orally in a dose of about 
0.05 to about 100 mg/kg/day, one to four times daily or 
applied topically as a cream, ointment or lotion or equivalent 
dosage form in a concentration of about 0.05 to about 5% as 
long as needed. In treating these conditions the amino 
substituted steroids (XI) and the Awmsteroids (VI) can be 
used with other steroidal agents. 

In promoting bum healing and wound healing the amino 
substituted steroids (XI) and the Amnsteroids (Vl) are given 
orally or IV in a dose of about 0.05 to about 100 mg/kg/day 
administered one to four times daily orally and IV. Typical 
treatment would be an initial IV loading dose of 0.01 to 1 
mg/kg followed by oral dosing for a few days. 
The amino substituted steroids (X1) and the Awnsteroids 

(VI) are useful in the prevention and treatment of stress 
ulcers and of gastric intolerance caused by drugs such as 
nonstcroidal anti-in?ammatory compounds (NOSAC). 
Stress ulcers are ulcers that develop after exposure to severe 
conditions such as trauma, burns, sepsis, extensive surgery, 
acute illnesses, and the like. Patients in intensive care units 
are particularly prone to develop stress ulcers. Stress ulcers 
also include lesions that can lead to upper gastrointestinal 
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bleeding; such bleeding is likely to be prevented or stopped 
by these compounds. NOSAC includes drugs such as ibu 
profen, aspirin, indomethacin, naproxen, piroxicam and the 
like that are usually taken for analgesia, and that are often 
associated with gastrointestinal intolerance characterized by 
pain and lesions that may lead to bleeding. The amino 
substituted steroids (XI) and the Awnsteroids (VI) will be 
administered preferentially by the oral route either as tablets, 
capsules or liquids, in doses ranging from 5 to 500 mg, two 
to four times a day. The treatment would be either preven 
tive, i.e., starting before ulcers have formed in patients at 
risk of developing such lesions, or therapeutic. i.e. once the 
ulcers have formed. In patients whose clinical condition 
precludes swallowing the oral dosage forms, the atnino 
substituted steroids (XI) and the A9‘1 1 )steroids (VI) would be 
given either through a nasogastric tube, or parenterally, i.e., 
IV or IM. The parenteral doses would range from about I to 
about 100 mg and be administered one to four times a day 
or by IV. 

In dogs, the amino substituted steroids (XI) and the 
Agm’steroids (VI) are useful in treating head and spinal 
trauma, intervertebral diseases (slipped disk), traumatic 
shock, ?ea bite and other allergies. 

In horses, the amino substituted steroids (XI) and the 
Ag‘msteroids (VI) are useful in treating endotoxic or septic 
shock which follows colic, pretreatment before surgery for 
colic and treatment of Founder (larninitis). 

In cattle, the amino substituted steroids (XI) and the 
Agunsteroids (VI) are useful in treating acute coliform 
mastitis, bovine mastitis and acute allergic reaction to feed 
lot vaccination. 

In pigs, the amino substituted steroids (XI) and the 
A"(“)steroids (VI) are useful in treating porcine stress 
syndrome and thermal stress syndrome. 
The term treatment or treating as used in this patent is 

used broadly and includes both treatment of an existing 
condition as well as preventing the same condition from 
occurring where such is possible as is well known to those 
skilled in the art. For example, the amino substituted steroids 
(XI) and the dgunsteroids (VI) can be used to treat existing 
asthma conditions and to prevent future ones from occur 
ring. For example, the amino substituted steroids (XI) and 
the A9“ l)steroids (VI) treat spinal trauma and prevent rejec~ 
tion of skin grafts. 
The exact dosage and frequency of administration 

depends on the particular amino substituted steroids (XI) 
and the Agunsteroids (VI) used, the particular condition 
being treated, the severity of the condition being treated, the 
age, weight, general physical condition of the particular 
patient, other medication the individual may be taking as is 
well known to those skilled in he art and can be more 
accurately determined by measuring the blood level or 
concentration of the amino steriod (I), aromatic steroid (II), 
Amun-steroid (III), reduced A/B-ring steroid (IV), A1700) 
steroid (V) and Nun-steroid (VI) in the patient’s blood 
and/or the patients response to the particular condition being 
treated. 

DEFINITIONS AND CONVENTIONS 

The de?nitions and explanations below are for the terms 
as used throughout this entire document including both the 
speci?cation and the claims. 

I. CONVENTIONS FOR FORMULAS AND 
DEFINITIONS OF VARIABLES 

The chemical formulas representing various compounds 
or molecular fragments in the speci?cation and claims may 
contain variable substituents in addition to expressly de?ned 
structural features. These variable substituents are identi?ed 
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by a letter or a letter followed by a numerical subscript, for 
example, “Z” or “R,” where “i” is an integer. These variable 
substituents are either monovalent or bivalent, that is rep 
resent a group attached to the formula by one or two 
chemical bonds. For example, a group Z would represent a 
bivalent variable if attached to the formula CH3—C(=Z)l-I. 
Groups R, and R, would represent monovalent variable 
substituents if attached to the formula CH3——CH2——C(R 
,)(Rj)H2. When chemical formulas are drawn in a linear 
fashion, such as those above, variable substituents contained 
in parentheses are bonded to the atom immediately to the left 
of the variable substituent enclosed in parenthesis, When 
two or more consecutive variable substituents are enclosed 
in parentheses, each of the consecutive variable substituents 
is bonded to the immediately preceding atom to the left 
which is not enclosed in parentheses. Thus, in the formula 
above, both R, and R]- are bonded to the preceding carbon 
atom. Also, for any molecule with an established system of 
carbon atom numbering, such as steroids, these carbon 
atoms are designated as C,, where “i" is the integer corre 
sponding to the carbon atom number. For example, C6 
represents the 6 position or carbon atom number in the 
steroid nucleus as traditionally designated by those skilled in 
the art of steroid chemistry. Likewise the term “R6” repre 
sents a variable substituent (either monovalent or bivalent) 
at the C-6 position. 

Chemical formulas or portions thereof drawn in a linear 

fashion represent atoms in a linear chain. The symbol in general represents a bond between two atoms in the chain, 

more speci?cally it represents a carbon-carbon bond. Thus 
CH3—O—CI-I2-—lC(R,)H——CI-I3 represents a 2-substituted 
l-methoxypropane compound. In a similar fashion, the 
symbol “=" represents a double bond, e.g., CH2=C(R,)— 
O—CH3, and the symbol “=_'=“ represents a triple bond, e.g., 
I-ICEC—CH(R,)‘—CH2—CH3. Carbonyl groups are repre 
sented in either one of two ways: —CO—- or —C(§O)—, 
with the former being preferred for simplicity. 

Chemical formulas of cyclic (ring) compounds or molecu 
lar fragments can be represented in a linear fashion. Thus, 
the compound 4-chloro—2—methylpyridine can be repre 
sented in linear fashion by N*=C(CH3)—CH=CCl— 
CH=C*H with the convention that the atoms marked with 
an asterisk (*) are bonded to each other resulting in the 
formation of a ring. Likewise, the cyclic molecular frag 
ment, 4-(ethyl)- l-piperazinyl can be represented by 
—N-*—(CH2)2—N(C2H5)—CH2—C*H2. 
A cyclic (ring) structure for any compound herein de?nes 

an orientation with respect to the plane of the ring for 
substituents attached to each carbon atom of the cyclic 
compound. In formulas depicting such compounds, a sub 
stituent attached to a carbon atom below the plane of the ring 
is identi?ed as being in the alpha (or) con?guration and is 
indicated by a broken, dashed or dotted line attachment to 
the carbon atom, i.e.. by the symbol “- - - ” or “. . .”. The 

corresponding substituent attached above the plane of the 
ring is identi?ed as being in the beta (B) con?guration. When 
a variable substituent is bivalent, the valences may be taken 
together or separately or both in the de?nition of the 
variable. For example, a variable R, attached to a carbon 
atom as —C(=R,)—— might be bivalent and be de?ned as 
oxo or keto (thus forming a carbonyl group (—CO—) or as 
two separately attached monovalent variable substituents 
ot-RU and B-R,k. When a bivalent variable, R,, is de?ned to 
consist of two monovalent variable substituents, the con 
vention used to de?ne the bivalent variable is of the form 
“ot——R,]-B-R,k+ or some variant thereof. In such a case both 
or-Rlj and B-R?, are attached to the carbon atom to yield 
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—C(ot-R,j)(B-,-k)-—. For example, when the bivalent variable 
R6, -C(=R-6)-— is de?ned to consist of two monovalent 
variable substituents, two monovalent variable substituents 
are a-R61:B-R62, . . . u-R69:-R610, etc., yielding —C(ot 

Rgl)(B-R62)—-, . . . ——C((X.-R69)(B-R6w)-—, etc. Likewise, 

for the bivalent variable R11, —C(=R11)—, two monova 
lent variable substituents are o.-Rm:B-Rn2. For a ring 
substituent for which separate or and B orientations do not 
exist (e.g. due to the presence of a carbon carbon double 
bond in the ring), and for a substituent bonded to a carbon 
atom which is not part of a ring the above convention is still 
used, but the at and B designations are omitted. 

Just as a bivalent variable may be de?ned as two separate 
monovalent variable substituents, two separate monovalent 
variable substituents may be de?ned to be taken together to 
fonn a bivalent variable. For example, in the formula 
——Cl(R,.)l1I—C2(Rj)H—(Cl and C2 de?ne arbitrarily a ?rst 
and second carbon atom, respectively) R,- and Rj may be 
de?ned to be taken together to form (1) a second bond 
between C1 and C2 or (2) a bivalent group such as oxa 
(—O—) and the formula thereby described an expoxide. 
When R,- and R] are taken together to form a more complex 
entity, such as the group —X——-Y—, then the orientation of 
the entity is such that C 1 in the above formula is bonded to 
X and C2 is bonded to Y. Thus, by convention the designa 
tion . . R. and Rj are taken together to form -—CH2— 
CH2—O—CO—. . . “ means a lactone in which the carbonyl 

is bonded to C2. However, when designated . . Hi and Ri 
are taken together to form —CH2—CH2—O——CO— the 
convention means a lactone in which the carbonyl is bonded 

to C,. 
The carbon atom content of variable substituents is indi 

cated in one of two ways. The ?rst method uses a pre?x to 
the entire name of the variable such as “Cl-C4“, where both 
“1” and “4“ are integers representing the minimum and 
maximum number of carbon atoms in the variable. The 
pre?x is separated from the variable by a space. For 
example, “Cl-C4 alkyl" represents alkyl of 1 through 4 
carbon atoms, (including isomeric forms thereof unless an 
express indication to the contrary is given). Whenever this 
single pre?x is given, the pre?x indicates the entire carbon 
atom content of the variable being de?ned. Thus C2-C4 
alkoxycarbonyl describes a group CH3—(CH2),,—O— 
CO— where n is zero, one or 2. By the second method the 
carbon atom content of only each portion of the de?nition is 
indicated separately by enclosing the "Ci-Cj” designation in 
parentheses and placing it immediately (no intervening 
space) before the portion of the de?nition being de?ned. By 
this optional convention (Cl-C3) alkoxyearbonyl has the 
same meaning as C2-C4 alkoxyearbonyl because the 
“C1-C3” refers only to the carbon atom content of the 
alkoxy group. 

Similarly while both C2-C6 alkoxyalkyl and 
(Cl-C3)alkoxy(C 1—C3)alkyl de?ne alkoxyalkyl groups 
containing from 2 to 6 carbon atoms, the two de?nitions 
differ since the former de?nition allows either the alkoxy or 
alkyl portion alone to contain 4 or 5 carbon atoms while the 
latter de?nition limits either of these groups to 3 carbon 
atoms. 

When the claims contain a (cyclic) substituent, at the end 
of the phrase naming/designating that particular substitucnt 
will be a notation in [brackets] or in (parentheses) which will 
correspond to the same name/designation in one of thc 
CHARTS which will also set forth the chemical structural 
formula of that particular substitucnt. 
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n. DEFINITIONS 

All temperatures are in degrees Centigrade. 
TDC refers to thin-layer chromatography. 
TI-IF refers to tetrahydrofuran. 
DMF refers to dimethylforrnarnide. 
DMA refers to dimethylacetamide. 
DBU refers to 1,5-diazabicyclo[5.4.0]undec-S-ene. 
DBN refers to l,5-diazabicyclo[3.4.0]non-S-ene. 
DCC refers to dieyelohexylcarbodiimide. 
DDQ refers to 2,3-dichloro-5,o-dicyano-1,4-benzo 

qurnone. 
HOBT refers to l-hydroxybenzotriazole. 
DMSO refers to dimethylsulfoxide. 
p-TSA refers to p-toluenesulfonie acid. 
Saline refers to an aqueous saturated sodium chloride 

solution. 
Physiological (normal) saline refers to 0.9% aqueous 

sodium chloride solution. 
UV refers to ultraviolet spectroscopy. 
IR refers to infrared spectroscopy. 
NMR refers to nuclear (proton) magnetic resonance spec 

troscopy, chemical shifts are reported in ppm (67) down?eld 
from tetramethylsilane. 
MS refers to mass spectrometry expressed as rule or 

mass/change unit. [M+H]+ refers to the positive ion of a 
parent plus a hydrogen atom. 

dec refers to decomposition. 
Amino substituted steroids (XI) refer to the amino ste 

roids (Ia and lb), aromatic steroids (II), A“5—steroids (Illa 
and IIIb), reduced A-ring steroids (IV) and Alum-steroids 
(Va and Vb) and pharmaceutically acceptable salts thereof 
and hydrates thereof. 
The steroids of the Examples were chromatographed on 

40-60 micron silica gel by flash chromatography. 
The hplc system used in the Examples is a paired ion, 

gradient, 018 system. Solvent A is t-butylammonium phos 
phate (l g) in buffer (pH 3, 900 ml) and acetonitrile (100 ml). 
Solvent B is t-butylammonium phosphate (1 g) in acetoni 
trile (1000 ml). The ?ow is 1.5 ml/min. The gradient is 90% 
of A to 80% of B over 25 min. Detection is by UV light at 
254 nm. 

Ether refers to diethyl ether. 
Alcohol refers to ethyl alcohol. 
Allyl refers to 2-propen-l-yl. 
ARDS refers to acute/adult respiratory distress syndrome. 
IV refers to intravenous, including injection, infusion and 

continuous drip. 
IM refers to intramuscular. 

IA refers to intra-arterial. 

Pharmaceutically acceptable refers to those properties 
and/or substances which are acceptable to the patient from 
a pharmaeologieal/toxicologieal point of view including 
bioavailability and patient acceptance or to the manufactur 
ing chemist from a physical-chemical point of view regard 
ing composition, formulation, stability and isolatability. 
When solvent pairs are used, the ratios of solvents used 

are volume/volume (v/v). 
-— indicates that there are 2 possible orientations for the 

attached group, (1) 0t or B when attached to the steroid ring 
and (2) cis or trans when attached to a carbon atom of a 
double bond. 
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Aqueous workup (organic solvent, drying agent) refers to 
quenching the reaction mixture with water, dilution with the 
indicated organic solvent, separation of the organic layer, 
extraction of the aqueous layer several times with the 
organic solvent, drying the combined organic layers with the 
indicated drying agent and removal of the organic solvent 
using a rotary evaporator under reduced pressure. 

Basic workup (organic solvent, aqueous base, drying 
agent) refers to a workup procedure similar to aqueous 
workup, except the indicated aqueous base is used instead of 
water. 

Acidic workup (organic solvent, organic solvent, drying 
agent) refers to dilution of the reaction mixture with the ?rst 
indicated organic solvent, extraction of the organic mixture 
several times with hydrochloric acid (IN), basi?cation of the 
combined acidic layers with solid sodium or potassium 
hydroxide, extraction of the basic mixture with the second 
indicated organic solvent several times, drying the organic 
phases with the indicated drying agent and removal of the 
solvent with a rotary evaporator under reduced pressure. 

[NNNNNN-NN-N] refers to Chemical Abstracts Service 
(CAS, Columbus, Ohio) registry numbers where each N is 
an integer from 0 through 9, but deleting leading zeros in the 
6-digit portion of the number. Registry numbers are assigned 
to a particular chemical compound by CAS only when there 
is su?ieient proof according to CAS criteria that the com 
pound has been found to exist and it has been characterized 
in some way. Compounds published from approximately 
1967 to the present are registered publicly and the registry 
number is the key to ?nding references in the CAS data base 
for such a registered compound. The CAS database is 
publicly available from several database vendors such as 
STN International, System Development Corporation 
(SDC) Orbit Search Service, Lockheed Dialog, Biblio 
graphic Retrieval Systems, Questel, etc. CAS registry num 
bers are included in the EXAMPLES for some of the 
compounds which have been registered. 

Aldrich item refers to an item listed for sale by Aldrich 
Chemical Co., PO. Box 355, Milwaukee, Wisc., 53201. 
U.S.A in their 1984-1985 catalog. 

EXAMPLES 

Without further elaboration, it is believed that one skilled 
in the art can. using the preceding description, practice the 
present invention to its fullest extent. The following detailed 
examples describe how to prepare the various compounds 
and/or perform the various processes of the invention and 
are to be construed as merely illustrative. and not limitations 
of the preceding disclosure in any way whatsoever. Those 
skilled in the art will promptly recognize appropriate varia 
tions from the procedures both as to reactants and as to 
reaction conditions and techniques. 

PREPARATION A-l 

Methylf2-(methyI-Z-pyridinylamino)ethyl]arnine 
A mixture of N,N‘-dimethylethylene-diamine (25 g) and 

2-chloropyridine (1.3 g) is warmed at 85° with stirring for 18 
h. The excess dimcthylethylenediamine is removed by dis 
tillation at reduced pressure. The distillation residue is 
distributed between ethyl acetate (150 ml) and water (100 
ml). The organic phase is separated, dried over sodium 
sulfate and the organic solvent removed under reduced 
pressure to give the title compound. 
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PREPARATION A-2 2-Carboxy-1-piperidine 

[535-75-1], see Aldrich item P4,585-0. 

PREPARATION A-3 

4~(2-Furonylcarbonyl)piperazine 

See Example 6B. 

PREPARATION A-6 4-(2-Pyridiny1)piperazine 
[34803-66-2], see French Patent 7253 M. 

PREPARATION A-7 
4-(2~Pyridinylmethy1)piperazine [55579-01-6], see 

European Patent application 49,683. 

PREPARATION A-8 

4-(6-Methoxy-2-pyridinyl)piperazine [51047-54-2], 
see Canadian Patent 979,894. 

PREPARATION A-9 

4- [(3-Hydroxy-2-pyridinyl)methyl]piperazine 

A mixture of t-butyloxycarbonylpiperazine (2.3 g), 3-hy 
droxypyridine (0.98 g), formaldehyde (37%. 2.0 ml) and 
absolute ethanol (25 ml) are heated at 78° for 44 hr. The 
ethanol is removed under reduced pressure and the residue 
distributed between chloroform (150 ml) and sodium car 
bonate (0.1N, 100 ml). The aqueous phase is extracted with 
chloroform (100 ml). The organic phases are combined and 
washed with saline, dried over sodium sulfate and concen 
trated to a solid. The solid is dissolved in chloroform and 
chromatographed on a ?ash column using silica gel (150 g) 
eluting with ethyl acetate/methanol/arnmonium hydroxide 
(99/08/02). The appropriate fractions are pooled and con 
centrated to give 4-[(3-hydroxy-2-pyridinyl)methyl]-1-pip 
erazinecarboxylic acid t-butyloxy ester. This material is 
dissolved in methylene chloride (10 ml), cooled to 0° in an 
ice/water bath. Tri?uoroacetic acid (10 ml) is added over 3 
min. The mixture is stirred at 0° for 30 min and then allowed 
to warm to 20°—25° for 1 hr. The solvents are removed under 
reduced pressure and the residue is distributed between 
chloroform (100 ml) and saturated sodium bicarbonate 
(1130 ml). The aqueous phase is extracted (2X) with chlo~ 
roform (75 ml). The organic phases are combined, dried over 
sodium sulfate and concentrated to an oil. The aqueous 
bicarbonate phase is extracted with ethyl acetate for 48 hr. 
The ethyl acetate is removed under reduced pressure to leave 
an oil. These oils are combined to give the title compound. 
m.p. 254°; MS 193 (electron impact) m/e. 

PREPARATION A- l 0 

4-[6-(1-Pyrrolidinyl)-2-pyridinyl]piperazine 

A solution of 2,6-diehloropyridine (10 g) and piperazine 
(25 g) in pyridine (30 ml) is stirred at 65° for 3 h and at 
20°—25° overnight. The reaction mixture is concentrated, the 
residue is partitioned between ether and aqueous potassium 
carbonate. The organic phase is separated, washed with 
saline, dried over sodium sulfate and concentrated. The 
residue is added to pyrrolidine (15 g). pyridine (100 ml) and 
heated at 100° for 6 days. The reaction mixture is concen 
trated. The residue is partitioned between methylene chlo 
ride and aqueous sodium bicarbonate. The organic phase is 
separated, dried and concentrated. The residue is chromato 
graphed on silica gel, eluting with methanol/ammonium 
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hydroxide/methylene chloride (15/1/84). The appropriate 
fractions are pooled and concentrated to give the title 
compound, NMR (CDCl3) 1.9, 2.9, 3.4, 5.75, 6.5, 7.3 5. 

PREPARATION A-ll 

4- [3-Amino-6-(diethylarnino)-2-pyridinyl].piperazine 

Diethylamine (3.29 ml) is added dropwise over 1 hr to a 
mixture of 2,6-dich1oro-3-nitropyridine (6.13 g), acetonitn'le 
(100 m1) and potassium carbonate (5.2 g) precooled to 0°. 
The resulting mixture is allowed to slowly warm to 20°—25° 
and is stirred for 16 hr. The mixture is ?ltered, the ?itrate 
combined with piperazine (12.2 g) and potassium carbonate 
(6.0 g). The resulting mixture is heated at re?ux for 24 hr and 
allowed to cool to 20°—25°. Aqueous workup (methylene 
chloride, water wash of organic layers and potassium car 
bonate) and puri?cation by ?ash chromatography over silica 
gel eluting with methylene chloride/methanol (20/1 to 5/1), 
pooling and concentration of the appropriate fractions gives 
6-N-N-diethylamino-3-nitro-2-(l -piperazinyl)piperidine. 
A mixture of 6-N,N-diethylamino-3-nitro-2-(l-piperazi 

nyl)piperidine (21.8 g), ethanol (275 ml), hydrochloric acid 
(1.2N, 27 ml) and palladium on charcoal (10%, 5.25 g) is 
exposed to hydrogen at 50 psi in a Parr ?ask. After 16 h the 
residue is ?ltered through celite, concentrated and parti 
tioned between chloroform and 5% sodium hydroxide. The 
organic phase is separated, dried over potassium carbonate, 
concentrated and the residue passed through a plug of silica 
gel eluting with chloroform/methanollammonium hydroxide 
(4/ H025). The appropriate fractions are pooled and concen 
trated to give the title compound, IR (nujol) 3309, 2967, 
2828, 1581, 1474, 1451, 1258 and 803 cm]; NMR (CDCl3) 
1.05, 2.9-3.1, 3.2, 3.2—3.4, 6.25 and 6.94 5; MS (electron 
impact) 2.49, 2.20, 207, 193, 177 and 163. 

PREPARATION A-l3 

4-[6-(Diethylamino)-3-(dimethy1amino)-2 
pyridiny1]-piperazine 

Sodium cyanoborohydride (0.5 g) is added to a mixture of 
3-amino-6-N,N-diethylamino-2-((4-t-butylcarbamate)piper» 
azin- 1-yl)piperidine (1.1 g), formalyn (37%, 11 ml) and 
acetonitrile (33 ml). The mixture is stirred for 24 h at 
20°—25°, basic workup (chloroform, sodium carbonate, 
sodium sulfate) and ?ash chromatography over silica gel 
eluting with hexane ethyl acetate (4/1) provides the pro 
tected form of the title compound. The protected amine (967 
ml), ethyl acetate (20 ml) and hydrochloric acid (3.0N, 50 
ml) is stirred for 3 h at 20°—25°. Basic workup (chloroform, 
10% sodium hydroxide, sodium carbonate) gives the title 
compound, 1R (nujol) 3289, 2935, 2820, 1589, 1566, 1479, 
1445, 1429, 1373, 1263, 1236 and 940 cm“; NMR (CDCl3) 
2.9-3.1, 3.3—3.5, 3.5], 6.06 and 7.10 5. 

PREPARATION A- 14 

414,6-Bis(2-propenylamino)-1,3,5-triazin-2 
yl]piperazine 

A solution of 2-ehloro-4.6-bis(2-propenylamino)- 1,3,5 
triazine (10.44 g) and 15.95 g of piperazine in 150 ml of 
DMF is heated under re?ux for about 18 hours. The reaction 
mixture is cooled and stored at 5° and crystals are deposited. 
The soluble fraction is concentrated and the residue is 
extracted with ethyl acetate. The extracts are washed with 
aqueous potassium carbonate, 50% saline and saline and 
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dried over magnesium sulfate and concentrated to give a 
gum. Chromatography on silica gel (400 g) and elution (200 
ml fractions) with 20% acetone-methylene chloride gives 
the forrnamide. The forrnamide (9.2 g) in 200 ml of metha 
nol is heated to re?ux, then cooled under nitrogen and mixed 
with 4 ml of 45% potassium hydroxide solution. The mix 
ture is heated under re?ux for about 20 hours, then cooled 
and concentrated. The residue is partitioned between ethyl 
acetate and water. The organic extracts are washed with 
water and saline, dried over magnesium sulfate and concen 
trated to give a gum. Crystallization from 50 n11 of carbon 
tetrachloride gives the title compound, mp 93°—94.5°. 

PREPARATION A-15 

4-[2,6-Bis(diethylamino(-4~pyrimidinyl1piperazine 
See Example 0. 

PREPARATION A-16 

4-[6-Amino-4-(diethylamino)-Z-pyrimidinylpiperazine 
Dry piperazine (3.59 g) and 2-arnino-4-diethylamino 

6-chloropyrimidine (1.55 g) are heated at 100° in ethylene 
glycol (20 ml) for 4 h. The mixture is partitioned between 
methylene chloride and aqueous sodium bicarbonate. The 
phases are separated, the organic phase is dried with sodium 
sulfate and concentrated. The residue is chromatographed on 
silica gel eluting with ethyl acetate to 1% methanol/ethyl 
acetate to 20% methanol/1% ammonia/ethyl acetate. The 
appropriate fractions are pooled and concentrated to give the 
title compound, TLC (ethyl acetate/0.5% ammonium 
hydroxide) R/=0.7. 

PREPARATION A-17 

4-[2,6-Bis(dimethylamino)-4‘pyrimidinyllpiperazine 

A mixture of dimethylamine (16.6 g, 25% in water), 
triethylamine (20 g) and 1,3,5-trichloropyrimidine (8.3 g) in 
ethanol (1130 ml) is stirred at 20°—25° for 2 h. The mixture 
is stored at 0° overnight. Additional dimethylamine solution 
(2 g) is added and the reaction is stirred at 20°—25° for 2 h. 
The mixture is partitioned between methylene chloride and 
aqueous sodium bicarbonate. The organic phase is dried 
over sodium sulfate and concentrated. The residue is chro 
matographed over silica gel eluting with 10% ethyl acetate/ 
hexane to give pure 2,4-bis[dimethylamino1-6-ehloropyri 
midine. This bisadduct is heated with piperazine (2.6 g) in 
ethanol (100 ml) for l h. The mixture is partitioned between 
methylene chloride and aqueous sodium bicarbonate. The 
phases are separated, the organic phase is dried over sodium 
sulfate and concentrated. The residue crystallized from other 
and hexane to give the title compound. NMR (CDCl3) 2.05, 
3.0, 3.75 and 5.7 5. 

PREPARATION A- 1 8 

4-[2-(Dicthylamino)-6-(14 
pyrrolidinyl)pyrimidinyl]piperazine 

A solution of 2-diethylamino-4-piperazino-o-chloropyri 
dine (4.10 g) in pyrrolidine (4.10 g) is heated at 100° for 12 
h. The mixture is concentrated and the residue is partitioned 
between aqueous sodium bicarbonate and methylene chlo 
ride. The phases are separated and the organic phase is dried 
and concentrated to give the title compound, NMR (CDCl3) 
1.15, 1.90, 2.90, 3.45, 3.70 and 4.75 5. 
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PREPARATToN A_19 

4-[2,6-Bis(4-methyl-l~piperazinyl)-4-pyrimidinyllpiperazine 
Trichloropyrimidine is added in portions to an ice cool 

solution of N-methylpiperazine (40 g) in ethanol (200 ml). 
The mixture is then heated at 60° for 2 h. The mixture is 
concentrated and chromatographed on silica gel with 2—5% 
methanol and methylene chloride to give 2,4-bis[4-meth 
ylpiperazino]-6-chloropyrimidine. This material is heated at 
130° in water (30 ml) with piperazine (32 g) in a Parr bomb 
for 20 h. The product is partitioned between methylene 
chloride and aqueous sodium carbonate. The phases are 
separated and the organic phase is dried over sodium sulfate 
and concentrated to give the title compound, TLC (methyl 
ene chloride/methanol/arnmonium hydroxide -9l.5/8/0.5) 
Rfos. 

PREPARATION A-2O 

4-[2-(Diethylamino)-6-(4-methyl-1-piperazinyl)-4 
pyrimidinyl]piperazine 

2-Diethylamino-4,6-dichloropyrimidine (10 g) is reacted 
with piperazine (14.45 g) in ethanol (200 ml) at re?ux for 2 
hr. The mixture is concentrated and the product isolated by 
silica gel chromatography giving 2-diethylamino-4-piper 
azino-o-chloropyrimidine. The 2-diethylamino-4-piper 
azino-?-chloropyrirnidine (8 g) and N-methylpiperazine (8 
g) is heated neat at 70° for 16 hr. Then water (2.5 ml) is 
added and the mixture is heated at 100° for 50 hr. The 
mixture is chromatographed on silica gel, the appropriate 
fractions are pooled and concentrated to give the title 
compound, NMR (CDCIB) 1.15, 2.80, 2.85, 2.90, 3.30, 3.70 
and 4.95 8. 

PREPARATION A-2l 

4-[2-(Diethylamino)-6-(1-piperidinyl)-4 
pyrimidinyllpiperazine 

A solution of 2-diethylamino-4 6~dichloropyrimidine (4 
g) in piperidine (6 g) is heated at 80° for 20 min. The mixture 
is stirred at 20°—25° for 15 h and then partitioned between 
methylene chloride and aqueous sodium carbonate. The 
phases are separated, the organic phase is dried over sodium 
sulfate and concentrated. The residue and piperazine (8 g) 
are re?uxed in pyridine (100 ml) for 6 h. The reaction is 
partitioned between methylene chloride and aqueous potas 
sium carbonate. The organic phase is dried over sodium 
sulfate, concentrated to a residue which is chromatographed 
on silica gel eluting with methylene chloride to 6% metha 
nol/l % ammonium hydroxide/methylene chloride. The 
appropriate fractions are pooled and concentrated to give the 
title compound, NMR (CDCl3) 1.15, 1.53, 2.90, 3.45 and 
4.95 8. 

PREPARATION A-22 

4-[2,6-Bis(l -pyrrolidinyl)-4-pyrimidinyl]piperazine 

A solution of pyrrolidine (80 g) in THF (500 ml) is chilled 
in an ice water bath and stirred mechanically under nitrogen. 
With a syringe pump of 2,4,6-trichloropyrimidine (50 g) is 
added over 35 minutes. The reaction is stirred in the ice bath 
for 1 hour and is then warmed to 20°—25° over 4 h. Pyridine 
(100 ml) is added to the reaction and the mixture stirred at 
20°—25° overnight. The reaction is concentrated. The residue 
is partitioned between methylene chloride and aqueous 
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sodium bicarbonate. The organic phase is concentrated and 
the residue chromatographed on silica gel (10% ethyl 
acetate/hexane) to yield 51 g of crystalline 2,4-bislpyrroli 
dino]- tS-chloropyrimidine. Immediately after the initial 
addition of reagents, two spots are seen with 25% ethyl 
acetate on a silica gel plate. These are the 2- and the 4 
adducts. The bis product forms over time. It moves between 
these ?rst two spots. The 51 g of product is reacted with 
piperazine (40 g) in 100 ml of dry pyridine at 100° for 50 h. 
The reaction is concentrated. The residue is partitioned 
between methylene chloride and sodium bicarbonate solu 
tion. The organic phase is dried and concentrated. The 
residue is chromatographed on silica gel eluting with meth 
ylene chloride to 10% methanol/1% ammonia/methylene 
chloride to give the title compound, NMR (CDCIB) 1.90, 2.9, 
3.35 and 4.80 5. 

PREPARATION A-23 

4-[2,6-Bis(4-morpholino)-4-pyrirnidinyl]piperazine 
A solution of 160 g of morpholine in 1000 ml of meth 

ylene chloride is treated dropwise with 100 g of 2,4,6 
trichloropyrimidine. The reaction is immersed in an ice 
water bath. After 1 h 300 ml of pyridine is added. The 
reaction is stirred for two days and concentrated. The residue 
is partitioned between methylene chloride and aqueous 
sodium bicarbonate. The residue is chromatographed on 
silica gel (10% ethyl acetate/hexane to 25% to methylene 
chloride) to give 2,4-bis(4-morpholino)]-6-chloropyrimi 
dine. A solution of 40 g of 2,4-[bis-morpholino]- 6-chloro 
pyrimidine and 34 g of piperazine in 60 g of pyridine is 
heated at 100° for 24 h. The mixture is partitioned between 
methylene chloride and aqueous potassium carbonate. The 
organic phase is ?ltered through sodium sulfate and con 
centrated. The residue is chromatographed (methylene chlo 
ride to 4% methanol/1% ammonium hydroxide/methylene 
chloride) to give the title compound, NMR (CDCl3) 2.90, 
3.50, 3.75, 3.80 and 5.10 8. 

PREPARATION A-24 4-[2,6-Bis(allylamino) 
4-pyrimidinyl]piperazine 

Following the general procedure for PREPARATION 
A-22, and making non-critical variation but substituting 
allylamine for pyrrolidine the title compound is obtained. 

PREPARATION A-25 4-(2-Pyrimidinyl)piperazine 
[20980-22-7] 

See U.S. Pat. No. 4,409,223. 

PREPARATION A-26 

4- [4,6-Bis(diethylarnino)-2-pyrirnidinyl ]piperazine 

Diethylamine (80 g) is reacted with trichloropyrimidine 
(50 g) in THF. The reaction after chromatography yields a 
mixture of the mono- and di-adduct. This material is dis 
solved in pyridine (58 g) and reacted with diethylaminc (35 
g) at 50° for 3 h. The reaction is concentrated to a residue. 
The residue is partitioned between methylene chloride and 
aqueous sodium bicarbonate. The organic phase is separated 
and concentrated. The residue is chromatographed on silica 
gel. eluting with ethyl acetate/hexane (10/90). The appro 
priate fractions are pooled and concentrated to give 2,4-bis 
[diethylamino]-6~chloropyrimidine. This material is dis 
solved in pyridine (100 g) and reacted with piperazinc (40 g) 
at 100° for 50 h. Following the above workup procedure the 
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title compound is obtained, NMR (CDCI3) 1.15, 2.90, 3.45 
and 4.9 8. 

PREPARATION A-27 

4-(3,6-Dimethylpyrazinyl)piperazine [59215-42-8] 

See Canadian Patent 979,894. 

PREPARATION A-28 

4-[(5-Methyl)-4-phenyl-4H~1,2,4-triazol-3-yl]-piperazine 
A mixture of 3-bromo -5-methyl-4-phenyl-4H-1,2,4—tria 

zole (4.16 g), 15.07 g of piperazine and 20 ml of pyridine is 
stirred at 100° under nitrogen for 22 h. The reaction is 
monitored by TLC (8% methanol/methylene chloride) and 
after this period of time no change occurs. The mixture is 
subsequently placed in a Parr bomb and heated in an oil bath 
at 180° for 24 h. Bomb pressure increases by 40 psi. The 
mixture is worked up by partitioning between chloroform 
and water. The organic phase is washed with saturated 
aqueous sodium bicarbonate (2X) and with saline (2X), dried 
over sodium sulfate and concentrated to a solid, the product 
is recrystallized in ethyl acetate. MS [M+I~Ij+243.1484. 

PREPARATION A 29 

4-(Benzo[b]thien-2-yl)piperazine 

2-Chlorobenzothiazole (5 g) is heated in ethanol (75 ml) 
with piperazine (3.05 g) for 20 h. The mixture is partitioned 
between methylene chloride/ether and aqueous sodium 
bicarbonate. The organic phase is separated, dried with 
sodium sulfate and concentrated to give the title compound. 

PREPARATION A-30 

4-(2-Methoxyphenyl)piperazine [35386-24-4], see 
Aldrich item M2,260-l. 

PREPARATION A-31 

4-(4-Methoxyphenyl)piperazine [70849-64-8], see 
Aldrich item M2,300-4. 

PREPARATION A-32 

4-[(3,4-Dimethoxyphenyl)methyl]piperazine 

See French Patent 7031 M. 

PREPARATION A-33 4-(4-Fluorophenyl)piperazine 
[2252-63-3], see Aldrich item 19,133-7. 

PREPARATION A-34 

4-[2-Amino-5-(l-pyrrolidinyl)phenyllpiperazine 

Pyrrolidine (2.0 ml) is added to a mixture of 2,4-dichlo 
ronitrobenzene (4.50 g), acetonitrile (25 ml) and potassium 
carbonate 4.90 g). After stirring for 48 hr at 20°—25° basic 
workup gives 1-nitro-Z-piperazinyl-4-pyrrolidinylbenzene. 
A mixture of l-nitro-2-piperazinyl-4~pyrrolidinylbenzene 

(4.57 g), ethanol (110 ml). hydrochloric acid (1.2N, 6 ml) 
and palladium on carbon (10%, l g) is exposed to hydrogen 
51 psi at 20°—25° in a Parr flask. After 16 h (49 psi total 
uptake) the mixture is ?ltered. Basic workup (chloroform, 
potassium carbonate) and column chromatography silica gel 
(50 g) eluting with chloroform/methanol (4/1) gives the title 
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compound as an oil. IR (nujol) 3315, 2947, 2816, 1512, 
1258, 1001 and 753 CHI-1; NMR (CDCl3) 1.8-2.0, 2.9-3.2, 
6.52 and 6.6-6.8 5; MS (electron impact) 246, 204 and 189. 

PREPARATION A-35 

4-[{4-(Dimethylamino)phenyl]methyl]piperazine 

See U.S. Pat. No. 4,421,753. 

1° PREPARATION A-36 

4-Hydroxy-4-[4-(tri?uoromethyl)phenyl]piperidine 
[39757-71-6], see U.S. Pat. No. 3,936,464. 

PREPARATION A-37 (2-Diethylaminoethy1)amine 
[111-74-0], see Aldrich item 12,694-2. 

PREPARATION A38 

20 [2-(3,4-Dimethoxyphenyl)ethyl]amine [120-20-7 
see Aldrich item D13,620-4. 

PREPARATION A-39 

[2-(2,4-Dirnethoxyphenyl)-l-methylcthyHamine 

See J. Pharrn. Sci. 60, 1232 (1971). 

PREPARATION A-40 

3° [2-(3,4-Dimethoxyphenyl)ethyl]{3,4,5 
trimethoxyphenyl)-methyl ]amine 

A mixture of 3,4-<dimethoxyphenylamine (2.87 g), 3.4, 
S-trimethoxybenzaldehyde (3.15 g), benzene (100 ml) and 

5 p-TSA (276 ml) is heated at re?ux in a Dean Stark apparatus. 
After 16 hours, the mixture is allowed to cool to 20°—25°. 
Basie workup (methylene chloride, sodium bicarbonate, 
magnesium sulfate) gives an imine. Sodium borohydn'de 
(1.2 g) is added in several portions over 2 hours to the imaine 
in methanol (65 ml) and hydrochloric acid (1.2N-7 4 ml). 
After 3 hours, acidic workup (ether, chloroform, sodium 
carbonate) gives the title compound as an oil, IR (Nujol) 
2939, 1591, 1516, 1463, 1420, 1236 and 1128 cm“; NMR 
(CDCl3) 2.7-3.0, 3.7-4.0 and 6.5-6.9 5; MS (chemical 
ionization) [M+H]+ 360, 199, 182, 181. 

PREPARATION A-4l 

[2-(3,4-Dimethoxyphenyl)ethyl][[4-(dimethylamino)phe 
50 nyl}methyl]amine [13159-97-2], see Chem. Abst. 65:700lf. 

PREPARATION A-42 

[(3,4- Dihydroxyphenyl)methyl] 
[2-(3 ,4-dimethoxyphenyl)-ethyl]amine 

A mixture of 3,4-dihydroxybenzaldehyde (1.25 g) t-bu 
tyldimethylsilyl chloride (3.5 g), dimethylformamide (10 
ml) and imidazole (1.54 g) is stirred for 18 h at 20°—25°. The 
mixture is diluted with ether and washed successively with 
dilute hydrochloric acid and dilute sodium bicarbonate. The 
organic phase is separated and dried over magnesium sulfate 
and concentrated to give an oil homogeneous by TLC. The 
oil (3.3 g). 3,4-dimethoxyethylsmine (1.77 g) toluene (50 
ml) and p»TSA (150 ml) is heated at reflux in a Dean Stark 
apparatus for 24 h. Afterwards the solution is permitted to 
cool to 20°—25°, methanol (35 ml), hydrochloric acid (1.2N, 
4.2 ml) and sodium borohydride (1 g) are added. After 2 h 
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the mixture is concentrated, basic workup (chloroform, 
sodium carbonate, sodium sulfate) gives a compound which 
is puri?ed by ?ash chromatography over silica gel diluting 
with chloroform/methanol (30/ 1). The appropriate fractions 
are pooled and concentrated to give the title compound as an 
oil, IR (nujol) 2931, 2858, 1511, 1297, 1259, 909, 840 and 
782 cm"; NMR (CDCl;,) 0.19, 0.99, 2.7-2.9, 3.68, 3.87, and 
6.6-6.9 5; MS (chemical ionization) [M+H]+532, 386, 351. 

PREPARATION A-43 (2-Pyridinyl)methylamine 
[3731-51-9], see Aldrich item A6,520-4. 

PREPARATION A-44 

4-[2-[4-[2,6-Bis(1-pyrrolidinyl) 
4-pyrimidinyl]-1-piperazinyl]ethyl]piperazine 

Several batches of di-t-butyl dicarbonate (17.7 g) is added 
to a stirred mixture of 2-hydroxyethylpipcrazine 10.6 g) in 
ether (300 n11). The mixture is stirred at 20°—25° for 1.5 hr 
and then washed with sodium hydroxide (5%, 200 ml), 
saline (200 ml), dried over sodium sulfate, and ?ltered. The 
organic solvent is removed under reduced pressure to give 
an oil. The oil is ?ash chromatographed on silica gel (100 g), 
eluting with ethyl acetate/methanollammonium hydroxide 
(9.5/0.4/0.1 ). The appropriate fractions are pooled and con 
centrated to give the N—protected 2-hydroxyethylpiperazine. 
The N-protected 2-hydroxyethyipiperazine (3.0 g), tri 

ethylamine (1.42 g) and methylene chloride (30 n11) is 
cooled to 0° in an ice bath under nitrogen. A mixture of 
methanesulfonyl chloride (1.64 g) in methylene chloride (30 
ml) is added dropwise over 10 min. The cooling bath is 
removed and the mixture allowed to warm to 20°—25° for 30 
min. The mixture is then washed with water (60 ml), dried 
over sodium sulfate and the solvent removed to give crude 
mesylatc. 4- [2,6-Bis( l -pyrrolidinyl)- 4-pyrimidinyl1pipera 
zine (4.23 g), potassium carbonate (1.93 g) and acetonitrile 
(150 ml) are added to the crude mesylate. The mixture is 
heated at re?ux for 18 hr. The acctonitrile is removed under 
reduced pressure and the residue distributed between chlo 
roform (200 ml) and water (200 ml). The phases are sepa 
rated, the organic phase is washed with saline, dried over 
sodium sulfate and the solvent removed under reduced 
pressure to give an oil. The oil is ?ash chromatographed on 
silica gel (200 g) with ethyl aoetate/methanol/ammonium 
hydroxide (9.5/0.4/0.1). The appropriate fractions are 
pooled and concentrated to give the N-protected form of the 
title compound as a solid. mp 148°-149°. 

This solid (0.75 g) in methylene chloride (10 ml) is stirred 
and cooled to 0° in an ice/water bath. Tri?uoroacetic acid 
(10 ml) is added dropwise over 5 min. The cooling bath is 
removed and the mixture is stirred at 20°—25° for 1 hr. The 
organic solvent is removed under reduced pressure and the 
residue is distributed between methylene chloride (50 ml) 
and sodium hydroxide (10%, 50 ml). The organic phase is 
separated, and dried over sodium sulfate. The solvent is 
removed to give the title compound. 

PREPARATION A-45 

4-[4,6-Bis(l -pyrrolidinyl)- l ,3,5-triazin-2-y1]- l -piperazine 

Pyrrolidine (28.5 g) is cooled on an ice bath. 1,3,5 
Trichlorotriazine (18.4 g) is added with vigorous stirring. 
After 1—l.5 h the mixture is permitted to warm to 20°—25°. 
The solid is ?ltered and rinsed several times with water and 
dried under reduced pressure to give the monochloro-bis( l— 
pyrrolidinyl)triazine. 
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This material (23.18 g) in piperazine (31.55 g) at DMF 

(295 ml) is re?uxed under nitrogen. When the reaction is 
complete (TLC) the solvent is removed under reduced 
pressure. The mixture is transferred to a separatory funnel 
containing ethyl acetate (100 ml) and potassium carbonate 
(100 ml). The layers are separated, the organic layer is 
washed with saline (100 ml) and back-washed with ethyl 
acetate (2x100 ml). The organic layers are combined, dried 
over magnesium surfate at room temperature, ?ltered and 
concentrated under reduced pressure. This material is chro< 
matographed on a silica gel column (500 g) eluting with 
acetone/methylene chloride (5/95). The appropriate frac 
tions (500 ml) are pooled and concentrated to give a solid. 
The solid (10.13 g) is re?uxed in methanol (200 ml) and 

cooled under nitrogen. Potassium hydroxide (45% aqueous, 
4 ml) is added, the mixture degassed with nitrogen and 
heated to re?ux. After 8 h the mixture is cooled to room 
temperature and concentrated under reduced pressure. The 
solid is transferred to a seperatory funnel containing ethyl 
acetate (200 ml) and water (100 ml). The phases are sepa 
rated, the organic layer is washed with water (2x100 ml) and 
50% brine (100 ml) followed by brine (2x100 ml). The 
aqueous washes are back-washed with 200 ml of ethyl 
acetate, the organic phases are combined, dried over mag 
nesium sulfate, ?ltered, concentrated under reduced pressure 
to give the title compound, m.p. l62.5°—166°. 

PREPARATION A-46 

4-[5,6-Bis(diethylamino)-2-pyridirtyl]piperazine 

Diethylamine (3.29 ml) is added dropwise over l h to a 
mixture of 2,6-dichloro-3-nitropyridine (6.13 g), acctonitrile 
(100 ml) and potassium carbonate (5.2 g) pre-cooled to 0°. 
The mixture is allowed slowly to warm to 20°—25° and 
stirred for 16 h. The mixture is ?ltered, the ?ltrate combined 
with piperazine (12.2 g) and potassium carbonate (6 g). The 
resulting mixture is heated at re?ux for 24 h and then 
perrnittad to cool to 20°—25°. Aqueous workup (methylene 
chloride, water washed over organic layers, potassium car 
bonate) and puri?cation by ?ash chromatography (silica gel) 
eluting with chloroform/methanol (20:1 25:1) gives 2-N,N 
diethylarnino-3-nitro- 6-( l -piperazinyl)pyridine. 

This material (21.8 g), ethanol (275 m1), hydrochloric 
acid (1.2N, 27 ml) and 10% palladium on charcoal (5.25 g) 
is exposed to hydrogen at 50 pounds per square inch in a Parr 
?ask. After 16 h the residue is ?ltered through celitc, 
concentrated and partitioned between chloroform and 
sodium hydroxide (5%). The organic layers are separated, 
dried using potassium carbonate, concentrated. The concen 
trate is passed through a plug of silica gel, eluting with 
chloroform/methanol/ammonium hydroxide (41110.25) to 
give 5-arnino-6-N,N»diethylamino- 2-(l-pipentzinyl)pyri 
dine. 
A solution of di t-butyl dicarbonate (11.8 g) and methyl 

ene chloride (25 ml) is added dropwise over 30 min to a 
mixture of 5-arnino-6-N,N-dicthylamino-2-(Lpiperazi 
nyl)pyridine (13.5 g). triethylamine (8.33 ml) and methylene 
chloride (400 m1) precooled to 0°. The resulting mixture is 
allowed to slowly warm to 20°—25°. After 16 h using basic 
workup (methylene chloride, sodium bicarbonate, potassium 
carbonate) the t-butyl carbonate as a solid is obtained. 

The protected piperazinyl pyridine (4 g) as an aldehyde 
(12.8 ml), acctonitrile (80 ml) is mixed. Sodium cyanoboro 
hydride (1.73 g) is added to the pyridine mixture. The 
resultant solution is stirred for 48 h at 20°—25°, After 24 h 




















































