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= (CH:);N(C,H;),.—Componnd 3 (70 g. 0.30 mol) was dissolved
in 850 ml of xylene and added over 15 min to a cool mixture of
Et:N(CH,):0H (0.60 mol and 2 g (0.10 g-atom) of Na. After
refluxing for 5 hr, the condenser was dizconnected and 100 ml of
distillate collected. Fresh xylene (100 ml) was added and the
reaction proceeded overnight. The solvents were removed nntil
about 50 ml remained. After cooling, the residie was triturated
with concentrated HCl (200 ml) nntil a solid residue formed.
This solid was dissolved in EtOAc-Et.O (5:1) and treated with
209 NaOH nntil basic. The aqueouns extracts were reextracted
with EtOAc-Et:0 (2:1), and the organic layers were combined,
washed with saturated NaCl, and dried (CaCl;). Evaporation of
the solvents and treatment of the rexidue with alcoholic HCI, and
Et:0 and refrigeration, yielded crude 38 HCI, which on treatment
with C and recrystallization from absolite EtOH gave 17.4 g,
16.59, of 38, mp 190-191°. Anal. (C;H5CIN:Oy) C, H, Cl, N.
Method B. 3-(3-Dimethylaminopropyl)-9-methyl-1,2,3,4-

tetrahydrocarbazole-3-carboxylate (42; [V, R = CH;: R
= (CH.);N(CH;);].—Compound 12, 4% g (0.20 mol), was dis-
solved in 150 ml of absolite EtOH aud added to a solntion of
KOH (11.2 g, 0.20 mol) in 250 ml of absobhite EtOH. After
vefluxing for 1.5 hr, the solvent removed o vacuo, the K
salt (III, R' = CHs; R = K, 16 g. 0.07 mol) was suspended in
300 ml of dry tohiene, stirred, and heated to refinx, and 10 g (0.07
mol) of (Me)N(CH;);Cl in 50 ml of dry toluene added over 1 hr.
After 8 hr an additional 5 g of chloride was added and the mixture
reflnxed for a total of 72 hr.  The mixture was cooled and worked
np in the usnal manner. Distillation produced an oil, 134 g,
60.99; [bp 180-187° (0.07 mm)]. Anal. {C;,HN:0:) C, H, N.
The hydrochloride of 42 had mp 188-190° (EtOH). Anal. (Cio-
HxCIN,O,) C, H, Cl, N. Compouuds 4045 in Table III were
synthesized by this method.

3-Diethylcarboxamido-1,2,3 4-tetrahydrocarbazole (45)—To a
500-ml aliquot of the acid chloride of III {R = R’ = H, ea.
30.6 g, 0.14 mol) in a 1-1. flask was added a 3 M excess (30.7 g)
of Et;NH and the solution refluxed for 1 hr. After cooling, the
solntion was washed (109 HCL, H.O. 107, NaOH, and saturated
NaCl). The organic layer was dried {Na.S0,) and evaporated
to an oil which, after distillation [bp 215-220° (0.2 mm)], solid-
ified into a glass; yield, 22 g, 69.9¢;. Recrystallization pro-
dneed crystals, mp 130-131° (Et.0). Anal. (CyH=2N,0)C, H,

3-Diethylaminomethyl-1,2,3,4-tetrahydrocarbazole (46) (VIlL).
—The amide 45 (6 g, 0.02 mol), dissolved in a mixture of dry
CsH; (100 ml) and anhyd Et.O (100 ml), was added to a solntion
containing 3.5 g of LAH in anhyd Et;0. After refluxing
overnight, the mixture was decomposed with H,O and worked
up in the nsual manner. The residue was distilled [bp 150-155°
(0.5 mm)] to prodice a yellow oil, 4.5 g 187.9%). Anal. (Cp-
H,N:) C, H, N. 46-HCl had mp 221-224° (EtOH). Anal
(C1H3;CIN,) ClL.

3-Hydroxymethyl-1,2,3,4-tetrahydrocarbazole  (47).—Reduc-
ton of 12,5 g (0.05 mol) of 83 with 7 g of LAH oecurred on reflixing
overnight. The carbinol, 47, mp 05.5-9%.° (Et,0-ligroin), 9.7 g,
92.49, was obtained on distillation of the residne [bp 167-177°
(01 mm)] Anal. (C13H15NO) C, H, N.
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Very recently, we have demonstrated that in rabbits
17a-methyltestosterone, a more potent androgen than
testosterone in oral therapy, is converted into 16-
oxygenated 17a-methyl-ng-androstanes, 1 and 4, in
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high vields,and 6 in vervminor yield.! The preferential
formation of the 168-hydroxy-58-steroid to its 16a-
hydroxy isomer was the first instance with respect to
the metabolism of C;y and other steroids in the animal
body and seemed to be attributable to a steric effect of
the 17a-Me since 16-hvdroxylation of C,q steroids is
known to occur at « in viwe?? and in vitro.t=% Our
attention, therefore, has been focused on the role of the
17a-Me in the conversion of 17a-methyltestosterone
into 1 and interconversion of 1 into 6 through 4.
Frurther systematic investigations on this problem were
required on these 16-oxvgenated steroids, of which 1
has already been synthesized in good vield from 3a,17-
dihydroxy-58-androst-16-ene diacetate.! We now wish
to report the synthesis of 4, 6, and their derivatives.
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The 16a-hydroxy steroid 6 was synthesized by the
acid treatment of 10,! followed by the Grignard reaction
of the resulting 16a-acetoxy-17-ketosteroid 11. The
reaction of 11 with MeMgI did not proceed stereo-
selectively and gave a mixture of two triols, 6 and 8, in
a ratio of 3:1, while the same Grignard reaction of 16-
epimer of 11 resulted in specific production of 1. This
indicates an interfering effect of the 16a-OH on the
a-side attack of the reagent at the 17-C=0. Assign-
ment of the structures of both triols was carried out by
the acetonide formation test and comparison of chemi-
cal shift value of 18-Ae protons of their diacetates, 7
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and 9; only 8 gave the corresponding acetonide which
showed characteristically inereased Ry values on tle, and
the chemieal shift value of the 18-CH; of 9 was smaller
than that of 7.

The 16-ketosteroid 4 was synthesized from 2 which
has been previously deseribed, through a three-step
sequence involving mild hydrolysis of the isopropyli-
denedioxy group, followed by oxidation of the resulting
163,178-glveol 8 with cold dilute Jones reagent. The
16-ketosteroid 4 obtained was a glassy =ohd asx observed
with the urinary metabolite, their b spectra being
<iperimposable.

Experimental Section

All welting polutx were takeun with a miero melting paim
appavatus and arve nueorrected.  The i data weve obtained on o
Hachi spectrophotomerer. Nmu zpectia were determined on a
Vavian 1TA 100 spectrometer in CDCly using TMS ax an inerual
standard.  Elemeutal analvses ave indieated iy by symbols
of the elements, aud analvtical vesultx nbiained were within
2204 of the theaverieal values.

3u,16-Diacetoxy-55-androstan-17-one (111 -"l'a a cold =oln-
tion of 10 5 g) in AcOH (30 ml wax added dropwise o cold
mixture of AcOIT aud 60¢, HCIOL th: D mli, After 5 he, the
reactan mixture was diluted with 10, washed (56, NaHCO,5,
aud dvied (NaRO041 Lvaparation of the salvent gave a =olid
which was recrysiallized from =P w0 vield 4.8 g (7601 of 11:
mp FOS-104° ANY 1747, 1244 cn o oume 006 (6, =), 205
G, 2014 GV L s 47 T seprets, 539 ppm (L L d T o=
T dnad. (CuHyOn C, T

17a-Methyl-53-androstane-3«,164,173-triol (6. - Conipound
11 3.5 g) was treated with 3.6 equiv of MeMgl in abs 1260 n
the usual mauner. The crnde produet vbtained =howed twa
=pai= el R values of 0055 aud 0.31 on silica gel tle obrained
Colly tOAe (1:25 The mixture was then resolved cu a silien
gel codumu using CeHe-MeAe (4: 11 a= au eluent; compound 6,
the lower 1t material, wax abiained ax the =econd elnate in 2.1
g (7300 vield after elution of the higher /¢ nunerial and ve-
cvvstallized from MeOIl:  myp 22022120 AN 0416, 1058, 1030
e dnal, (CyHgO0) C, W we of diaceiate 70 singlets
Gl e 0094 (13-CITo, 0.97, Loy, 2,04, 2,12, <epret (1 H at
4.74, doublet ¢1 11, J = 9) at 5.02 pp.

173-Methyl-53-androstane-3«,164,17o-triol (81 —Compound 8
wix obtalued in 0.6 g (21001 vield ax the first eluate from rhe
ol mentioned above and veerystallized from MeAc~MeOI1:
mp 241-242°0 A pal (CosHyOn) €, H: e of diacetate 9 singlets
v at 72 (13-Cllyy, 0,05, 116, 2,04, 2,12, multiplet (2 Hi
4.9 ppin,  Treatment of 8 with acetove containing a catalyiic
amonut of TTCIO, (1 drop of the 60¢, acid 10 10 ml of MeA¢;
mcevensed 1t= Ay value from 031 1o 0.72 ou tle obtained as wen-
tioned above, while 6 showed 1he nuchanged Ity before and
after the same treatment.

31,173-Dihydroxy-17 «-methyl-53-androstan-16-one (4).- A
suspensicu of finely pulverized 2% (2 ) in a mixture of 3 N (1
(5 mly, MeOTI (50 ml), aud acetone {100 ml) was vefluxed for 2
e, The renction mixture, which twned into a homogenons
solution, wax unentralized (Nal(),) aud filteved. The crude
praduct obiained v evaporation of the =olveut from the filirate
wax reerystallized from MeOH-AcMe 10 give 3 1u 1.2 g {664, 5
vield:  mp 245-247°; ASU 521 1698, 1284, 1073, 1056, 724,
710 em~L Anal, (CarllO) €, . Compouund 3 (1.2 g) was
dissudved iu a mixiure CeHe-AcMe (1:2: 50 ml), cooled at —=3°,
and tremed dropwise under =tivving with a cooled and diluted
Jaues reagent, cuusistiug of 160 mg of CrQy, 1 ml of H.O, 0.1
nil of 11,30, and AeMe to make a final volume «f 10 ml.  After
10 iy, the veaction was stopped by addivion of ~PrOH. Usual
wark-np followed by siliea gel columu chromatography of the
erude product obtained gave 5 aud 2 in 0.2 g and 0.6 g yields,
vespectively.  Compound 5, recvystallized from acetone, melied
AUIN2-IN32 0 AR dNS, 1754, 1700, 1074, 1023 ¢m ™ nmr sing-
let= 3 1) at D80, L1, 120, septet (1 IT) at 4.82, singlet at 7.7
ppt. el (Colla®)a) C, T Hyvdrolysis of 5 in a refluxing
nixture of aectone aud methanolic KOH gave a glassy solid 4
iu i) my vield. The iv spectrum of 4 was supevimposable with
the previnnsly repavied nrineny werabalive. !
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Synthesis of 1-(3'-V,N-Diethylaminopropyl)-2-
alkylnaphth[l.2-d}limidazole-1.5-diones'
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The therapeutic netivity of the important G-methoxy -
8-alkylaminoquinoline antimalarial agents (I) has been
attributed to their i rive conversion into 5,6-gquinoline-
quinones (I11).2* This information in combination with
the fuct that certain imidazole and benzimidazole
derivatives have shown <light antimalarial activity*”
tedd us to prepare <ome 4-{3’-V, N-diethylaminopropyl-
amino)-3-ueylanino-1.2-naphthoquinones (1) and 1-
(3'- NV -diethylaminopropyh - 2 - alkvlnaphth[ 1,2 - |-

(1
CHO_ 1/\ 0O N
NHR NHR
1 1

imidazole-4,5-diones (1V) for evaluation as potential
antimalarial agents.

The synthetic procedure reported carlier® for the
preparation of disubstituted naphth{1,2-/]imidazole-
4,9-dioties and outlined in Scheme I was used to
syvnthesize the compounds IIT and IV listed in Tables
[ and II, respectively.  Specific N-monoacviation of
3-amino-1,2-naphthalenediol  hydrochloride (V) fol-
lowed by oxidation gave the 3-aevlamino-1,2-naphtho-
naphthoyuinones {VI}. The addition of 3-dicthyl-
aminopropylamine to VIin CHCI; followed by exposure
of the reaction mixture to Oy gave the addition produets
IIT. Treatment of I with refluxing AcOH followed
by chromatography on ALO; afforded the imidazole
derivatives I'V.

Compounds I1Ib and ¢ and IVa, b, d, ¢, and { werc
screetted  for potential antimalarial activity against
Plasprodivm berghed in mice”¥  Compounds IIIb and

11 This fuvestigadon was earried ouce unider Contrave Nu, DADA-17-i%-
C-8033 with rthe Deparcvent of the Aruy and the U, 8. Army Researed
aiul Developtuent Cowmand., Thix paper is Coneeibution No. 708 fram e
Army Researeh IProgram vu Mlalavia.
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awl Yo T Vyawr, Jo Amer, Chew, Soe., 13, 344 118311, (vr B8 Joseplisuu,
J. Greeubervg, 1. L Tayviue, aud H. L. Bami, J. Pheswaral, Fepo Ther.
103, 7 (IWal). idy B S0 dosephson, 2000 Tavior, J. Greeubere, and AL 14
Ray, Proe. Soe, £rp, Biol. N Y. 76, 200 (Inwall.

(30 Sehimhiifer pusindaced than chie aedon of G-ethoxy-8-auinnauinotines
vag related 1o die formavion of gainunoid produets in the huse (ref 200
Invitrastwdies vepurted by Drake and Pratt supported Sehinhéfer's bt
stg (ref 2L, Aalditiauat suppordng evidence was Lrunght farth by Jusephson
et nl. iref 2e), when they ilentified a highly active pamayuine metahlite as
che d.6-yuinolineyuinone derivative. In rifro tests shuwed (Lat s gui-
malavial acuivicy againse /0 gullianveran was abivul 16 thnes thal of pane-
nuine (ref 2;.

G4 1. Y. Wiskelngle, "V Suvvey of Aptinalarial Drengs:
Val, 10, WL Edwards, Aun Arhor, Mich., 1946,

G 2.2 = Vinylenedi-ppheuylenteyhis(d-methylimidazotes showed a i
nine eyuivalent of 10Q aud A-chivro-1-i4-liethylaminu-1-mechyibutyti-
Lenzimidazute shuwel wn aviivioy uf 0.4Q against P, laphrree in shoks
tref 43,

() F.L Carrolland J. T, Blaekwell, vo Le poblished in J. Heteravyel, Chivs
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