308 NOTES

nmrd 2-NCHy, 8 2,85 (5); 4-CH,, 3.50 ().
¢, H, N.
2-Dimethylamine-1-oxa-3-azaspiro[4.5]dec-2-ene (12).---1)i-
methylearbamoyl chloride (21.5 g, 0.2 mol) was added to «a
=olution of L-aminomethyvleyelohexanol (259 ¢, 0.2 mol) and
FGN (303 g, 0.3 mol) in dry PhMe (400 ml}at 0°. A precipitaie
formed immediately. The mixture was stirred at 20° for 2 hr
and filteved. The solid obtained wax extracted with hot <0
(3 portions of 500 ml). The 60 ~olutions were dried (MgRO,i
and concentrated to vield pure 1-02-hydroxy-2-=pirocyclohexyl-
ethvl-3,3-dimethylurea (113, mp 96-97°, 61.37, vield. .1nal,
(e HeN2O2) € H, N
T'he hydroxyurea 11 (20.0 g, (.1 mol) was treated with SOC],
and then with boiling H.O, as described above for the synthesix
of 10, but no HyO-insoluble fraction wax obtained.  The aqueous
~olution was basified with a satmated solution of IGCO; and ex-
tracted with CHuCly (three portions of 250 ml). The CH.CL
solution was dried and concentrated under reduced pressure 1o an
oil. - The oil wax dixtilled to vield 12 [bp 73-75° (0.85 mmy,
SO0.600 vield: nnw? 2-N(CHy, 6 291 (x): 4-ClHy, 350 is.
Al (CpHuNO ) €, Hy N and 1-(evelohex-1-enylimethyi-3.3-
dimethylurea (137 thp 130 -132° 1005 mml, 41,47, vield.
(CuEINOY C) BN

Anal. (CyHENLO

Anal
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In previous studies of heterocyehice compounds!*®
it was found that N-ulkylated 1,3,4,5-tetrahvdrothio-
pyrano[4,3-blindole had antireserpine activity equal
to imipramine with little antimorphine effect. Be-
cause this derivative was the sulfur isostere of the
3-carbon atom of 1,2,34-tetrahyvdrocarbazole, 1t was
of interest to prepare various 3-substituted derivatives
of 1,23 4-tetrahyvdrocarbazoles  and  examine  their
effect on the CNS.

The keyv intermediate, 3-carbethoxy-1,2,3,4-tetrn-
hydrocarbazole 3, Table I (I11, R’ = H; R = (.H;,
Scheme 1), was prepared by the Fischer indole syn-
thesis®  employving  d-carbethoxyvevelohexanone  and
phenvlhydrazine which wuax converted into appro-
priate derivatives through the sequence shown iu
Scheme [ The compounds prepared are listed 1n
Tables I, IT, and IIT together with pertinent data.  Al-
though most of the reactions procceded =moothly, i
1= to be noted that the best preparation of the dialkyl-
aminoalkyl esters was by reaction of the potassium
sult of 3 (R’ = Hor CH;y; R = ) with the appropriate
halide.

Representative compounds  were submitted to o
preliminary pharmacologic sereen for general stimula-
tion, depression. and autonomie activity.?  None of
the compounds exhibited significant wetivity. How-
ever, it 1= Interesting in view of the studies of Buu-Hoi

17 L. M. Rice, . Hertz, and M. I, Freed, J. Med, Chem,. T, 313 18647,

2y ML Freed. F. Hertz, and L. M. Rice, ibt/., T, 628 (19647,

3y . U. Rogers and B, BB, Corson, J. Adwmer. Chem. Soc., 68, 2410
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and coworkerst on the careinogenie activity of large,
multiple ring compounds that compound 16 exhibited o
erowth inhibition at o concenuration of 1 ug ml m
MAMNLry careinoma ts<ue.

Experimental Section®

All melting potnis VThomas Hoover capillarv-1yvpe appuraius’
are corvected.  Elemental microanalysex weve performed by
Sehwarzkopf  Microanalytieal Laboratory, Woodside, N. Y
Iy xpectra of all compounds corvesponded with ussigned strue-
tires. Where analyv=es wre indicated only by svmbols of the
clements analyiteal vesult= obtaimed for those elements were
within ==0.4%, of the theoretical values.

Materials.- Ketones were prepuared by the eatadviic hvdrogena-
tion of commercially available 4-substitnted phenols® followed by
chromie acid oxidation of the vesultant d==ubstiinted cvelo-
hexanols.”

3-Carbethoxy-1,2,3,4-tetrahydrocarbazole 3 I1l, R
C.H.: R" = Hi. Method A.- The previons procedure” was
emploved nsing PhNHNH, (108 g, 1.0 mol:. 4-carbethoxyeyelo-
hexanone (170 go 1O mol, and 360 g of glucial AcOH. The
produect, mp 94.5-96.0° [CgHe-petrolenm ether thp 375473,
121, amounted o 210 g 36,4, . Compounds 1-11 in Table |
were =vithesized tn this manver.  nals (CoH NGy O FL

Methed B. - [.2.34-"Tetrahydrocarbazole-3-carboxylic acid (10
g, 0.05 moly 1, TH R R = i wax di==olved 1 500 ml of
abrolnte SO and cooled to 10% and div HCT passed into the soln-
tion at a rapid rate for Hhee The solution was refluxed anaddi-
tonal 4 he and cooled to room temperature and anequal volume of
.0 added.  The precipitate was extineted with B0, wiehed
with 11O and =ativated NaFHCO; until newral and dried 1 Nae-
ROy Evaporation nnder veduved pressure vielded a brown
residiie which distilled [bp 1S3 1SK? 0000 mme . ST g, TLe .
The product <olidified on =tanding und was reervetadiized 10 give
3, identical with that sy nthexized by method A.

Method C.  Oxalyvl chloride (71 2, 0.56 mols wis added darng
I b 1o a stired <nspension of 10135 g, 0368 miolyin 1L of i
Colle while mabitaining & constant temperaimre of 1070 The
mixture was <tirred al room temperature overnight, filtered
through glas< wool, and diluted 1o exactly 2 1 with dev Culle
To a -1 aliguot of the aeid ebloride (e, 612 g0 0228 maol was
added 250 ml of ab=olute 1STOH and the =oliiion refluxed for ~ b
Evaporation of the <olvenis, /v racvo, and distillation vielded 3,
SN g, 853700 A mixtre melting point with 3 from method Aoy
13 showed no depre~sion.

3-Carbethoxy-9-methyl-1,2,3,4-tetrahydrocarbazole 12
(I, R = C.H.; R’ = CH;). Methed A. - Componnd 3 ¢12 g,
0.05 moly, dissolved i a mininwan amount of DMED was added
dropwize 1o a <tivred <uspension of Nall i3 g i w317, prepara-
tion. freed from miveral oil fin 10 mlof DME.  Atfter the reaction
subsided. Mel (7.1 g 0.05 molt was <lowly added mamtaining
constant temperature.  The minture was stirred w voom o=
perature overnight, after which 1t was warmed tor Tl ar 707
cooled, poured into ice, and worked up in the nsual manner,
The product, o golden vellow oil [bp 157 1657 1003 mmii
weighed .0 ¢ (70,67, 1. Compound 14 in Table 1w also pre-
pared by thizprocedurve.  tnal. (CpHNOCULN

Method B.  4-Curbethoxvevelohexanone o g 0.20 mobs i
175 ¢ of glacial AcOH was heared 1o reflux and 1-Me-1-PhNNTL
(244 g, 0.20 molt wus added over t hre The mixeare was refluved
an additional honr and 75 ml of glacial AcOTL previously =at-
mrated with dey HOL was <lowly added.  After 1 hy the solunion
developed a precipitate which did not redissolve on vetluxing for
12 hr. The ppt was removed by filtration of the cooled mixtave,
and the filtrate powred into 500 ml of H2O and extraeted with 55,0,
The produet, after the n=ual work-up, was distilled a~ in method
A ovield, 374 g, 7277 Compounds 13 and 14 in Table 1 were
alzo prepared by this procedure.

3-Carbethoxy-9-( 3-dimethylaminopropy! -1,2,3,4-tetrahydro-
carbazole (16) IV, R’’ TCH:),N(CH; )L~ To 3 g of Nall
(310, vV in 10 ml of DMEF was added 3012 g, 0.05 molt dissolved in

tr Ny Pl
142 (1ydb).
:5) Roman numerals refer to Seireme and arabic necnerads refer 1o copn-

Bua-Hor, Neo Hodn, and Neo WKLo Jo Qg Clem. 14,

ponnds in tie tables.
‘6) R. AL Finnegan and P. L. Bachanun, J. Org. Clen 30, 145 (19665,
ST T CUBrown and OU P Gara S A mer. Chiem, Sor 83, 2052 01961
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TasrLe I
ALKYLATED AND NONALKYLATED DERIVATIVES OF 1,2,3,4-TETRAHYDROCARBAZOLE-3-CARBOX YLIC ACID

R
Ly
Nl'
R/
Com-

pound R R’ Mp or bp, °C (mm) Yield, % Method Formula Analyses®
1 COOH H 196-198¢ 88.0 A CuHiNO, C,H N
2 COOCH, H 63-69. 5¢ 83.9 A CuH;NO, C, H, N

3 COOC.H;s H 94.5-964 86.4 A B, C Ci:HiNO; C, H
4 COOC;H; H 102-104¢ 82.5 A CiHi1sNOs C,H, N
5 COOC4H9 H 1265—12750 844 A CﬂHmNOg C, H, N
6 COOC;:Hy; H 74.5-75.5° 79.8 A CisHasNO; C,H, N
7 CH.COOC.H; H 127 .5-128¢ 87.8 A Ci6H1sNO; C, H, N
s (CH,).COOC,H; H 200-202 (0.06) 84 .4 A Cr:HauNO; C,H N
9e COOCH; H 192-193 . 5¢ 82.6 Af C;sHi7NO. C,H, N
10¢ COOC.H; H 179-180¢ 81.9 A/ CieH1sN O, C,H, N
11 OCH; H 107.5-110¢ 78.6 A Ci3H;:NO: C,H, N
12 COOC:H; CH; 157-163 (0.03) 70.6 AB CisHoNO, C, H, N
13 COOC;:H; CH; 167-173 (0.15) 71.9 B Ci;:HuNO; C,H, N
14 CH,COOC:H; CH;, 156-160 (0.025) 82.6 A CpHayNO, C, H,XN
15 (CH.)»:COOC;H; CH; 165-173 (0.035) 72.6 B CisHayNO» C,H, N
16 COOC:H; (CH.)sN(CHa), 162-169 (0.08) 62.3 CaoHa N0, C,H, N
17 COOC:H; (CH2):N(CoHs)e  161-170 (0.05) 61.3 C.aHyoN 0, C, H,N
18 COOC.H; (CH.,):N(CHjs)y 165-170 (0.05) 38.2 C1oHzeN,05 C, H, N
19 COOC,H; (CH,LN(CH.)  159-166 (0.025) 10.6 CoHysNo0,™ C, H, X
20 COOC.H; (CH:)N(CH,),0"  183-195 (0.03) 48 .2 CoH.sN,O° C, H, N
21 COOC:H; (CH2):N (CH,),? 175-185 (0.04) 46.9 CHioN,0,? C, H, N
22 COOC.H; (CH, )N (C:H:)2 172-180 (0.04) 57.6 CyHp N0y C, H,N
23 CHZCOOCZH) (CH])?N(CHQ)Q 178-188 (006) 57.3 Cﬂ1H30N2028 C, H, N
24 (CH.).COOC:H; (CH.):uN(CHa). 175-185 (0.053) 55.9 C2.H3aN-O, C, H, N
43 CON(CyH,): H 130-131" 69.6 CiiHzN:0 C H N
46 CH;N(C]_H;): H 150-155 (0:)) 87.9 C]',H?AN-z“ C, H, N
47 CH,OH H 95.5-98" 92 .4 Ci:Hi:NO C,H, N

@ Analytical results obtained for the indicated elements were within =0.49, of the theoretical values. ? Glacial AcOH. ¢ CH;OH.
4 Petroleum ether-CsHs. ¢ Benzo[b]1,2,3,4-tetrahydrocarbazole. / From naphthylhydrazine by addition of ketone to refluxing hydra-
zine. ¢ Hydrochloride, mp 200-200.1°; Anal. (CyoH,sCIN,O;) C, H, Cl, N. * Methiodide, mp 144-146°; Anal. (CyHsIN,O,) 1.
i Maleate, mp 123-124°; Anal. (CosH3N04) C, H, N. 7 Methiodide, mp 148-148.5°; Anal. (CoeH3IN:0:) 1. * Methiodide, mp 185~
187°; Anal. (CooHyoINyOs) 1. ¢ Pyrrolidinoethyl. ™ Maleate, mp 144-145°; Anal. (CosH3eN2Qs) C, H, N.  » Morpholinoethyl. ¢ Mal-
eate, mp 160-161°; .inal. (Co;sH3N:O7) C, Hy N. 7 Piperidinoethyl. ¢ Maleate, mp 153-155°; Anal. (CoeHaN:Os) C, H, N. 7 Fum-
arate, mp 119-121°; Anal. (CosHzsN2Og) C, H, N. ¢ Hydrochloride, mp 140°; A4nal. (CxHy»CINO,) Cl. tEt,0. » Hydrochloride,
mp 221-224°; Anal. (CyyHo:CIN,)CL  » Et,0-ligroin.

TanLr 1T
N-SUBSTITUTED ACRYLONITRILE DERIVATIVES

(C[' H.).
C(—Rr
Compound R R’ Mp, °C Yield (%) Formula?®

25 COOCH; N 105-106. 5% 82.2 C1iHisN20:
26 COOC:H; N 90-92¢ 83.6 CisHN:0,
27 COOC;H- N 91.5-93% 84.4 C1sHN;0:
28 COOC4HQ N 77_77 . v'.)d 82 . 4 CgoHnNgOg
29 COOC;Hu N 78-794 79.7 CoHasN:0,
30 CH,COOC.H; N 60-61.5°% 70.9 CieHau N0,
31 COOCH; N 163-164.5° 74.6 CoHagN20:
32 COOH OOH 165-166 .57 71.6 CisHizNO,

« Analytical results obtained for the indicated elements were within #=0.49; of the theoretical values. All compounds were analyzed
forC,H,N. ?MeOH. ¢Petrether-MeOH. 9 Petrether-CsHs. ¢ Benzo[b]1,2,3,4-tetrahydrocarbazole. 7 EtOAc.

25 ml of DMF. After 1.5 hr, 6.1 g (6.05 mol) of Me,N(CH,);Cl worked up in the usual manner. Distillation of the residual oil
was added slowly, maintaining constant temperature. The gave 16, 10.2 g, 62.39, [bp 162-169° (0.8 mm)]. Compounds
mixture was stirred overnight and an additional 3.1 g (0.03 mol) of 17-24 in Table I were also prepared by this procedure. Anal.
chloride added and heated for 1 hr at 70°. After cooling, it was (C2HasN:0s) C, H, N. The hydrochloride of 16 had mp 200~
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R'=HorCH, R=Hor ('H
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R"=(CH.),CN or (CH.L.COOH / AN

COR 00 H.
o o
N N

R R
v Y
R= Dialkylaminoalky! R” = Dialkviaminoalkyl
R'=H or CH

Tanne I
B3-AcID AND Esrir EXCHANGE DERIVATIVES
K «(('"H ) ,COOR
!
AN | N)L'
|
R’
Compound R R x Myp or bp, °C imin; Yield, Meihod? Formula Analy won”
33 H CH;y 0 1741777 93 N CsHiNO. C,H,N
34 H CHs 1 136 -137.5¢ 2.5 CHENO: C,HUN
30 H (‘II:; 2 1535313657 NS (.‘151{1\3N()g (. H. N
36 H H I 2032047 90 .3 CHLENOs . H, N
37 H H 2 136-137 .5 03N CpHENO, COHLN
3N (CHy N Cul 1 0 190 191 174 \ Cel1 ;CINLO, M CL N
39 (CHy N CHyp0 H () IN2 Ind 102 A CeH. CINLO, COHLCLN
40 (CHyiN:CHyo I () 195199 (0. 15 — B ChHwN Oy . H.N
11 {CH, . N«CH,y 0 CH; 0 205210 10 140) 622 B CooHaaNL O LN
42 (CHy i N CH CH; 0 180187 (0077 B5o . i3 CraH N0 COHUON
43 (CH. N CH CHy 1 190-191 (0. 10} 4 N B Coy Ha NSO, O HON
14 (CH N CH CH; 2 202207 1007 62 4 B CuyHep N2O € HUN

@ Nee Iixperimental Xection. * Analvueal result= obtained for the indicated elements were within =0.4¢; uf the theoretical values,
“AMeOH. 4 /-PrOH-H.0. - F1OH ax hvdrochloride). 7 .\1()1'p}1ulinue1h\1 * Hydrochloride, mp 1801815 “tnal. :C. \,H SCINLOL
Cl. % Hydrochloride, mp Is~-100% Anal. (CiyHyCIN:O000 C, H, CL N Hydeochloride, mp 1241270 A nad. l( A CINLO, O

200.1° (EtOH-ELO . e (Cy 1, CINGO.y €, HL, CLNLD The hr and cooled, the xolvent= were removed under redieed pressie,
methiodide of 16 had mp 441467 E1OACH A nal. (CaHauIN00 and the dry cake was dissolved in Hs0), filtered, and acidified with
I. concentrated HCL Three recryvstallizations (E1OA¢r produced

3-Carbethoxy-9-i 3-cyanoethyl-1,2,3,4-tetrahydrocarbazole 32, mp 165-166.5°, 7.0 g, 71.67;.  Compounds 25-29 in Table 11
26) (VI, R = (;H.; R’ = CH.CH.CN).—To 15 g (0.052 produced the same diacid. Anal. (C¢HizNO; ¢ H. N, Di-

mol) of 3 in 75 ml of dry Oy, was added 1.5 ml of trimethyl- ethyl ester was obtained as a yellow oil [bp 1%0-1947 0.1 mim 1}
benzylammonium methoxide (407, in MeOH), followed by the Anal. (CyHyNCy) C, H, N
<low dropwize addition of acrvioniwile (5.5 g, 0.104 mol).  After 9-Methyl-1,2,3,4-tetrahydrocarbazole-3-carboxylic Acid :33;
the addition, the solntion was =tirred and refluxed for 18 hr, III, R’ = CH;; R = H).—Compound 12 (25.4 g. 0.1 moli «nd
cooled, acidified with HC1 :1:1: washed with saturated NaCl, S.4 g (0,15 mol) of KOH were dissolved in 500 ml of 957 EtOH
and dried (Na:SO;).  Removal of the =olvent produced a thick, and the solution was refluxed for 1.5 hr.  Evaporation produced a
brown o)l which solidified. TRecrystallization (MeOH-petroleum solid which wax dissolved in H,0, filtered, acidified with 107,
ether) yielded white cry=tals, mp 90-92°, 13.2 g, 85.6%. Com- HC, filtered, washed with H.0, aud dried. Recrystallization
pounds 25-31 in Table IT were prepaved by this procedure.  Anal. (MeOH) gave 21.5 g, 93.8C;, of 33, mp 174-177°.  Anal. (-
(CisHyN0:) C, H, N. Hi:NO2) C, H, N.

9-(2-Carboxyethyl )-1,2,3.4-tetrahydrocarbazole-3-carboxylic Compounds 2-6 iu Table 1 produced the same acid, I, while
acid (32) (VI, R = H; R’ = (CH,)CO;H).—Compound 26 12 and 13 produced the same acid, 34.
(10 g 0.03 mol) was dixsolved in 100 ml of 909 EtOH containing Ester exchange. Method A. 3-(2-Diethylaminoethyl -1,2,3,

3.2 ¢ (1.48 mol) of KOH. The solution was refluxed for 48-72 4-tetrahydrocarbazole-3-carboxylate (38) [V, R’ = H; R
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= (CH;):N(C:H;);.—Compound 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 disconnected and 100 ml of
distillate collected. Fresh xylene (100 ml) was added and the
reaction proceeded overnight. The solvents were removed until
about 30 ml remained. After cooling, the residue was triturated
with concentrated HCl (200 ml) until a solid residue formed.
This solid was dissolved in EtOAc-Et:0 (5:1) and treated with
209, NaOH until basic. The aqueous extracts were reextracted
with EtOAc-Et:0 (2:1), and the organic layers were combined,
washed with saturated NaCl, and dried (CaCly). Evaporation of
the solvents and treatment of the rexidue with aleoholic HCI, and
Et:0 and refrigeration, yielded crude 38 HCI, which on treatment
with C and reerystallization from absolute EtOH gave 17.4 g,
16.59, of 38, mp 190-191°. Anal. (C;Hx»CIN:O,) 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 absolute E1OH and added to a solution of
KOH (11.2 g, 0.20 mol) in 250 ml of absolute EtOH. After
refluxing for 1.5 hr, the solvent removed in wvacuo, the K
salt (IIL, R’ = CH;; R = K, 16 g. 0.07 mol) was suspended in
300 ml of dry toluene, stirred, and heated to reflux, 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
refluxed for a total of 72 hr. The mixture was cooled and worked
up in the usual manner. Distillation produced an oil, 13.4 g,
60.99 [bp 180-187° (0.07 mm)]. Anal. (CiHaN:0:) C, H, N.
The hydrochloride of 42 had mp 188-190° (EtOH). Anal. (Cyp-
HxCIN:O;) C, H, Cl, N. Compounds 40-45 in Table III were
synthesized by this method.

3-Diethylcarboxamide-1,2,3,4-tetrahydrocarbazole (45).—To a
500-ml aliquot of the acid chloride of III (R = R’ = H, ca.
30.6 g, 0.14 mol) in a I-l. flask was added a 3 M excess (30.7 g)
of EtaNH and the solution refluxed for 1 hr. After cooling, the
solution was washed (109, HCl, H.O, 10, NaOH, and saturated
NaCl). The organic layer was dried (Na,804) and evaporated
to an oil which, after distillation [bp 213-220° (0.2 mm)], solid-
ified into a glass; yield, 22 g, 69.9. Recrystallization pro-
duced crystals, mp 130-131° (Et,0). Anal. (CyyHaN,0)C, H,
N.

3-Diethylaminomethyl-1,2,3,4-tetrahydrocarbazole (46) (VIL).
—The amide 45 (6 g, 0.02 mol), dissolved in a mixture of dry
CsHs (100 ml) and anhyd Et,O (100 ml), was added to a solution
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 usual manner. The rexidue was distilled {bp 150-155°
(0.5 mm)] to produce a yellow oil, 4.3 g (87.9%). A4nal. (Cy-
HaNo) C, H, N. 46-HCI had mp 221-224° (EtOH). Anal.
(CrHa:CIN,) CL

3-Hydroxymethyl-1,2,3,4-tetrahydrocarbazole  (47).—Reduc-
tion of 12,5 g (0.05 mol) of 3 with 7 g of LAH occurred on refluxing
overnight. The carbinol, 47, mp 05.5-0%.° (Et.0-ligroin), 9.7 g,
92.49, was obtained on distillation of the residue [bp 167-177°
(01 mm)] Anal. (ClaHmNO) C, H, N.
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16-Oxygenated 17a-Methyl-53-androstanes
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Very recently, we have demonstrated that in rabbits
17 a-methyltestosterone, a more potent androgen than
testosterone in oral therapy, iz converted into 16-
oxyvgenated 17a-methyl-53-androstanes, 1 and 4, in
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high vields,and 6 in very minor 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;¢ and other steroids in the animal
body and seemed to be attributable to a steric effect of
the 17a-Me since 16-hyvdroxylation of C;q steroids is
known to oceur at « n vivo*? and in vitro.4—® 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.
Further systematic investigations on this problem were
required on these 16-oxvgenated steroids, of which 1
has already been synthesized in good yield from 3a,17-
dihydroxy-53-androst-16-ene diacetate.! We now wish
to report the synthesis of 4, 6, and their derivatives.

OR, OH
< _OR, 0

(08 RO
R, i "

LR, =R,=R,=H 4R=H

5 R =COPh
R~ CHs ’
2R, = COPh; g2 = >0y
3,R,=COPh;R,=R;=H
O _OH
~ OR -OR
- RO
RO i o
6,R=H 8R=H
7,R=Ac 9 R=Ac
OAc 0
' _.OAc
AcO” AcO”
C H H
10 1

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 §, 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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