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hexanenitrilet with Adam's catalyst in the presence of acetic
anhydride gave the desired componnd in 58" vield as a red,
viscons hgnid, bp 173° (0.5 mm), n2n 1.4679. tnal. (CslleNyOy
C, 11, N.  Nef hydvolysis of this 4-nitro componnd gave the
previonsly nnreporred 4-ketohexaneuitrile, bp 75-80° (1.5 mnt),
n®y 14338, Anal. (Cl1,NO) C, H, N.

4) G, D, Backlev. 1,0, Elvou I G Hnac aod AL Lowe, o ey, Chone,
8, 10 11043,
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The condensation of r~cysteine derivatives with At3-keto
steroids in the presence of pyridiuinm chloride! has been fonnd
to give the corresponding diene thioethers.? When compared
with testosterone ht mice, 3 was devoid of androgenic, myotropic,
and antiestrogenic activity.*
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R,CHCH,S
1, R, = Cell;CHL,OONH; Ry = Cliy; By = Cgllyg; Uy = 1

2, Ry = CI"H;N*; Ry = Coll;; iy = OH; Re = H
3, Re = CITHN T Ry = Colla; By = O11: Ry = ClLy

|

Experimental Section®

Methyl S-(3,5-Cholestadien-3-y1)-N-phenylacetyl-1.-cysteinate
(1).—-A solution of 500 mg (1.3 nimoles) of cholestenone in 25 ml
of CeHs was distilled until 5 ml had eollected. A solution com-
posed of 880 mg (5.2 mmoles) of methyl N-phenylacetyl-p-
cvstetnate,® 48 mg of pyridinium chloride, 6 nil of EtOH, and
4 ml of C¢Hs was added. The solntion was refluxed 3 hr, coolet,
diluted with 30 mil of ether, and washed with two 25-ml portions
of T & NaOH. After one HiO wash the ethereal solution was
dried (NaS0s) and evaporated leaving 740 mg of semisolid.
Precipitation from acetone—petroleunt ether (hp 30-60°) gave
264 mg of 1, mp 119-125°. Further work-up of the mother
lignor gave another 100 mg of 1, mp 100-119°, and 167 mg of
recovered cholestenone, The analvtical sanmiple (~Pr.0) had
mp 158-159°.  Anal. (CaaHsNOR) H, N, S,

Ethyl S-(173-Hydroxy-3,5-androstadien-3-yl)-1,-cysteinate Hy-
drochloride (2).—A simular condensation between testosterone
and ethyl 1-cysteinate hyvdroehloride gave 2 as an amorphons
solid (acetone), mp 176-179°.  Anul. (CylL;CINOSY C, T, Ci,
AR

Ethyl S-(173-Hydroxy-17«-methyl-3,5-androstadien-3-yl)-1.-
cysteinate Hydrochloride (3).-—Similarly, 17 e-methylitestosterone
and ethyl -cysteinate hyvdrochloride gave 3, needles (Me,CO-
CeHy), mp 171-172°. Anal. (CuHCINOS) C, H, CL N, S,
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The sypthests and avtitamor evalaction of steroidal vitrogen
mustards! prompted as to synthesize the chlorambneil ester of
testosterowe by treating chlorambacil chloride with the potas-
stum salt of testosterope m refluxing benzene.

aCe )((.'}1,»\-®—N( CH.CH.(D,

0

Experimental Section®

173-(4’-} p~[Bis(g-chloroethyl)amino]phenyl { butanoyloxy )-4-
androsten-3-one."—Testosterone, 0.34 g (1.1 mmoles), was dis
solved tn dry Cells. exeess W was added, and the mixtinre wis
then refluxed overnight.,  After filtration of the nnreacted IS,
the CsHy soluntion of the potassinm =alt was added to restdasi
chloranmibueil chloride, which was prepared from 0.35 g (1.1
mmoles) of chlorambuetl and 2 wml of POCI in refluxing Colle
with subsequent solvont removal. The estertfieation reaetion
mixture was reflaxed 5 hr, rhen lelt at room temperatare over-
night.  The solverd was evaporated to give 512 mg of crade
prodaet, which was clromatographed on 10 g of ALO;.  Cillg
oluted 60 mg of actd cldoride, 43 mg of the ester (avalytreal
sample), and 34 mg of impure ester, while Cslle—15,0 (4:1) eluted
154 mg of addittoaal ester. Rechromatography of the last two
fracrtons (188 myg) plas 82 mg of snutlar produnet from another
preparatioy on 8 g of ALOg gave 211 mg of ester elmred by Gy~
l",lg() (4.‘ I ‘lrw/. {'(.,‘(I(ll:),(‘]‘_‘N()K") (.‘ H, N

1y t) Go VL Raoand Co O Prive, S Org, Chene, 2T, 2D5 (1962 i1y S0 11
Barscein and 11, 0. Ringold, el 26, 3081 (1961): () W. 1, Geoster arad
G M. Sterman, 06/, 28, 12279 10538) 0 «by AL ML Klaletski, M. V. Vasileva,

50N Batowova, Scoatetich, Produlty 1z Ko foli 5 Skiptdiera, ol Niod
sib. SSR, Treentrs Nowrhu-lsded 4 Heoelts, Inst. Lesobbim. Prow., Tr.
sew, Niqrha-Telbh o, Savcshoed . Gaceld, 10003, 320 (9617 Chem., Ahsér,, 82,
9194 (1965): o) G, R. Vavoscor, 11, 1. Botker, and AL 170 MeKay, Cool .
Chem., 80, 433 (1952); (&) R. I5. Haveanck and N. 1. Doacenbus, J. .o,
Joe, decor., Sei, B0, 49, 328 1 1960);: (w) T Nogrady, K. AL Vasi, and
VWL Adamkiewier, Cae. . Chom., 40, 2128 ¢(1962); (10 L. N. Voloveliskii
and AL B Rimkina, ZA. Odshieh. Kdon,, 87, 1571 (1967)1 () Nictdesen-Dovaz,
3. Cowabanis, and 12, Tweaanceaaao, J. Yed, Clem,. 10, 172 (1667); () C. R
Wask, T (. Choa, vnd 11,11 Litg 7004, 10, 255 (1967).

2y Ir speecra weee obtgtoed oo an Infracord, av speceec oa v Berkaaa
DU, Microanalyses are by Golbyaitle Laboricoces, Knoxville, Tenn.

3) Tlds compaand wos =duniceed (o the Caacer Cheowiherapy Natiooul
Serviee Centee, Pablie IlTeat(h Servive, Toe wn evalaation of ts watitomo
Activity gupltst acote Ivorphoey Oc teakemio.

2,2’-Hydrazobis(3-nitropyrimidines)
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2-Amino-H-nitvopyrinndine and s derivartves possess pro-
nonnced trichomonacidal activity.¢ We have shown that sym-
metrical 2,2 <hvdrazobis(O-nitrothiazoles ) also show a very strong
antiprotozoal activiry.®  The combination of these 1wo featnres

1y Ik ML Niehaels vmd 1L 1L Soobe L o Plhecepueol.. 18, 601
(1061):  R. M. Mictaels, /. Protozool., 9, 108 (1062).
2y AL Aveamnoff, 80 Adler, aad AL Fonner, J. Med, Chenc, 10, 1138 (10672,


19.il
file:///HiOii

September 1968

NEwW CoMPOUNDS

1107

TasLE 1
2,2’-HYDRAZOBISPYRIMIDINES

=N

Compd R R. Rs Method Mp, °C¢
1 H NO, H Bs 254-255
2 NH, NO: H A >320
3 (CH,),N NO; CH, A 224
4 (C4H9)2N NOz CHa A 169—171
5 CH,0 H H B 119-120
6 CH;0 NO, H C 197

@ The product was pnrified by digsolving in DMSO and precipitating with water.

the free base was precipitated with NH,OH.
for N. ¢ Analyzed for C, H, N.

has led us to prepare a series of 2,2’-hydrazobis(5-nitropyrim-
tdines) as potential antiprotozoal agents. Most of the com-
pounds were obtained by the condensation of the corresponding
2-chloropyrimidines with hydrazine in alcoholtic solution (Table I),

Experimental Section?

2-Chloro-5-nitropyrimidine,*  4-amino-2-chloro-5-nitropyrimi-
dine,® 2-chloro-4-dimethylamino-6-methyl-3-nitropyrimtdine,® and
2-chloro-4-methoxypyrimidine’ were prepared by procedures
described in the literature.

2-Chioro-4-dibutylamino-6-methyl-5-nitropyrimidine.—A solu-
tion of 9.7 g (75 mmoles) of dibutylamine and 4.3 ml (75 mmoles) of
AcOH in 20 ml of H,O) wus added to a solution of 5.2 g (25 mmoles)

{ 2,4-dichloro-6-methyl-5-nitropyrimidined in 20 ml of dioxane.
The mixture was stirred for 2 days and then extracted several
times (C¢Hs). The residue, obtained after evaporation of the
organic solvent was chromatographed on acid-washed alumina.
The fraction eluted with petroleum ether (bp 40-60°) yielded 5.1
g (68%%), bp 158° (0.8 mm). Anal. (C;3H,CIN,O.) C, H, Cl, N.

2,2’-Hydrazobispyrimidines (Table I). Method A.—A mixture
of the corresponding 2-chloropyrimidine (9 mmoles), hydrazine
hvdrate (4.5 mmoles), and Et;N (10 mmoles) in {BuOH (35
ml) was refluxed with stirring for 10 hr. The precipitate was
filtered, washed (MeOH), dissolved in concentrated HCI, and
precipitated with H.0.

Method B.—One mole of the corresponding 2-chloropyrimidine
and 0.5 mole of hydrazine hydrate in absolute EtOH were re-
fluxed with stirring for 10 hr.

Method C.—To a solution of 25 mg of 5 in 2 ml of concentrated
H,S0, was added at 0° a solution of 0.12 ml of fuming HNO;
in 0.6 ml of concentrated H,S0s. The mixture was stirred at 0°
for 1 hr and poured into ice.

(3) Melting points were taken in capillary tubes and are uncorrected.
Where analyses are indicated only by symbols of the elements, analytical
results obtained for those elements were within +£0.4% of the theoretical
values, All the hydrazopyrimidines were also identified by their molecular
weights, determined by mass spectroscopy.
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Synthesis of 5,7-Dioxo-3-methyl-5,6,7, 8-tetra-
hydropyrimido[5,4-e]-as-triazine!
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In connection with our investigation of compounds related to

a series of pyrimido[3,4-e]-as-triazine antibiotics [toxoflavin
(xanthothriein), fervenulin (planomyecin)2=%], one of the parent

¢ All the nitro compounds melted with decomposition.

R,

N#
NH—NH—‘\N RJ

Recrystn Yield,

Color solvent %% Fornwila®
Brown PrOH 33 CsHgN:O4
Reddish brown . 57 CsHsN 104
Yellow 2-PrOH 43 C1sHzoN 1004
Yellow 2-PrOH 30 CasH 4N 1004
White Cyeclohexane 47 CoH 2 N¢Oee
Red AcOEt 20 CoH1oN:sOs

¢ The filtered precipitate was dissolved (H,O) and
¢ All compounds were analyzed

N-unsubstituted derivatives, 5,7-dioxo-3-methyl-5,6,7,8-tetrahy-
dropyrimido[5,4-¢]-as-triazine (V), was synthesized (Scheme I).
Compound V is the 7-aza analog of 6-methyllumazine.’—?
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As expected, the uv absorption spectra (pH 1 and 11) of V re-
sembled more closely those of 1-demethyltoxoflavin® rather than
those of toxoflavin®* or fervenulin.?

Experimental Section

4-Chloro-5-nitrouracil (II).—The reported procedure gave low
yields.® The following is a modified procednre. 4-Chloro-
uractl® (11.5 g, 0.08 mole) was added in small portions to 36 ml
of concentrated H,SO, at 15° with stirring. To the solution at
0-3° was added, dropwise, 12 ml of fuming HNO; (90¢;). After
addition, the mixture was stirred for 30 min at 10°. The resulting
yellow solution was poured, with vigorous stirring, into 60 g of
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