30N NOTES

umr? 2-NCHy, 8 2085 3); 4-CHy, 500 ().
', 1, N.
2-Dimethylamine-1-0xa-3-azaspiro[4.5]dec-2-ene (12).---1)i-
niethylearbamoyl chloride (21.5 g, 0.2 niol) wax added th 2
solution of I-aminomethyleyelohexanol (259 g, 0.2 mol) ml
[N (300 g, 0 taol) in dry PhMe (400 wild at 0% A precipitice
forited inmnediately. The mixture waz stirred at 20° for 2 hr
and filtered.  The solid obtained was extrmeted with hot It
cportions of 500 mly. The Fitat) <olutions were dried ( MgSO)
and coucentrated 1o yvield pure 1-02-hydraxy-2-<pivaeyrloliexyl -
cthyl-s,5-dimethylnren (11), mp 96-97°, 61577 vield.  .lnal.
el T NGO ) LT N
The hydroxyuren 11 20,0 g, 0.1 mol wax treatd with SOCL
arad then with boiling 1.0, 0= desevibed above for the syidhesix
of 10, hut 1o 1L:O-in<oluble DHaction was obtamed.  Tle aqueoas
<olution was basified witl o satwrnted =olntion of aCO. nnd ex-
trneted with CHLCL Cthree portions of 250 1wl The CIHLCL
solation was dried and coneentrated ander redneed pressure to wic
oil. The oil wax distilled to vield 12 [bp 73-75° (L83 mmy,
S0 vield: nnud 2-NoCllghe, 6 201 s 4=CtlTs, 500 s
dnads (CullgNO G €, NT and T-tevelohex-T-erylimethyl=5,05-
imethyliren (137 (hp 150 152° 1055 nmy, 4140, vield. L lod,
Crl LN C) TN

Anal, (ColH N0
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3~Substituted 1.2,3,4-Tetrahydrocarbazoles

Lroxann M. Dien axo Keysern L Scorr

Howar! Universily, College of Phurviaey,

Washinglon, D. C. 20001

fleerivmd ugust 25, 19681
[t previous studies of heterocyclic compounds!*
it was found that N-nlkylated 1,3,4,5-tetrahydrothio-
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 1,2,3,4-tetrahyvdroenrbazole, it was
of interest to prepare various 3-substituted derivatives
of  1.2,3,4-tetrahvdrocubazoles and  examine  their
effect on the ONS.

The key intermediate, 3-enrbethoxy-1,2.3,4-tetrn-
hvdrocarbazole 3, Table I (IIT. R = H; R = (C.H,,
Scheme T), was prepared by the Fischer indole syn-
thesix"  emploving  4-cirbethoxvevelohexanone  nnd
phervlhydrazinie which was corverted into  appro-
priate derivatives through the scquence =hown in
Scheme I The compounds prepared are listed in
Tables I, IT, and IIT together with pertinent data,  Al-
though most of the reactions procceded smoothly, it
1= to be noted that the best preparntions of the dialkyl-
aminoalkyl exters wns by reaction of the potassium
salt of 3 (R = H or CH;: R = K) with the appropriate
halide.

Representative compounds  were submitted to a
preliminary pharmacologic sereen for general stimula-
tion, depression, and autonomic activity.*?  None of
the compounds exhibited significant activity. How-
ever, 1t is interesting in view of the studiex of Buu-Hoi

il M. Rice, 120 Hertz, amd M. I Freed, J. Med, Chepe,, T, 303 0G4,

i2y AL YO TFreed. F. Hectrz, and L. M. Rice, 1000/, 7, 628 {19647,

30 C, Ul Rogers and B, 1% Coczon, J. Awmer, Clem, Sve., 69, 2410
0T
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and coworkerst on the cucemogenic activity ol arge,
multiple ring compounds tlhiat compornud 16 exbiabitnd «
crowtlr 1hibition it a0 concentmtion of 1oy ml an
IINLWY Chleiloma flssite.

Experimental Section®

All melting points VThons-Toover capillary-tape apparatiost
ate corrected. Elemental icconnalyses were perforuted by
Sehwarzkopf Microstalvtiend  Laburatory,  Woudside, N Y
I =pectra of all componds coa mespoded with ssignel strae-
tures. Where analyses e indieated ordy by =<vinibols ol e
clements medytical resnlts obtained for these elements were
within 2047, of v theoretieal valies.

Materials,- Ketowes were prepared by the eanaiviie hydrogerce-
tion of commtercially available 4-xabstitnted plicnols® (ollowed Ly
cliromie acid oxidation of the resaltant d=<ubstivated ovedo-
hexanmols.”

3-Carbethoxy-1.2,3.4-tetrahydrocarbazole 3: (Il1. R
(:H:: R = Hi Method A.- The previous procedures wis
cmployed asing PONHNHL (108 g, 1.0 ol $-earbethoxyeyelo-
llexmaae (170 g0 1.0 moly, andd 360 g of ghoial AcOTL The
prodact, mp 945 96.0% [Cellg-petrolecin etler hp 27 5475
Loy, rmonrded to 210 @ o364, Compeaands 1211 in Table |
were svuthesized ia this manser. oad. (CUTENGe O 11

Method B. .23, +-Tevalivdrocavhbizole=s-carboxylic acid 10
2o 0.05 ol 1L W= 1R = 1y was dizselved i 500 ml of
abscbitelStOT] snd conled to 10 ana diy TTCT passed e the sola-
tioneat sorapid rate Tor 1 hee The solation wies vetlaxed o addi-
totad 4 I saal cooled to rovau temperntare and iacespaal voloine of
I1t) wddend. The precipitate wis exicetad wirh o), waslied
with 11LO nid =<ntarced NallCOy aptil neaceal, wead dried «Nie-
=0pn Evaporation ader reducct] pressave vielded a0 brown
residue wlich distilled [Dp ISATSS® 000 e 857 g, THhos .
The product <olidified orestarding md wies teervstoiiized ogive
3, identical with that <vichesized by method A

Methed C.  Oxalvl eldovide (71 e 056 tunad s wees sedded during
Pl vo s stirred <pspension of T o135 g0 056wl T Lol ey
Calle while namtadndng s cotstant tenperatare o 10°0 Tl
mixiare was <tireest at room  temperstare overnighe, filvered
troagh gl wool, wnd dilated 1o exacetly 2 10 with dey Culla,
To o I-1L aliquot of the acid ehloride e 6102 w0 0228 mol o wis
added 250 ml of alsodave O] s the soletion seffaxed for s .
Evaporation of the solvents, i meoo, sid distillation vielded 3,
A mixeare meltings point with 3 from 1eethod A
13 showed 1o depressioi.

3-Carbethoxy-9-methyl-1,2,3.4-tetrahydrocarbazole 12+
JIL R = (LH:: R’ = CH,). Method A, - Componnnd 3 ¢12
0.05 moly, diszolved i1 mminmam wtonnt of DM wies adided
drapwize Gopostirred <nzpensione of Nall @3 g of o 5100 prepaaee
tiore freced from miseral oil sirc 10 ol of DM Ater the remtioo
snbxided. Mel 7.0 @ 0.05 nolt was <lewly elded maiidaisuy
volstidd empectdare. The mistare was ~trresd o room -
peratare overrdght, after which it wies wirmes] Gor 1 hr s 707
cooled, poared ity dee, and worked ap i the asnal maneer,
Thie prodace, o golden vellow oil [hp 157 1657 00083 s,
weighied 8.0 @ (7.6, 0 Cowpomud 14 e Table 1 was also pre-
pared by thixprocedare.  Tual. cC T NOCTINL

Method B.  {4-Carbethoxyvevelohexauone GH g 0220 ol
175 g of glacial AeOT] was henred to veflax and 1-Me-[-PhNNTL
(244 g 020 mel s wis added over T hr. The nax are was reflaved
aacdditionsd hone wnd T3 il of glaetd AeD L previoasly <uat-
avated with diy TTCL was =lowly added.  ATves i the solavi,
developed n precipitate which did 1ot redissolve oo refloxing v
12 hee The ppt was vemoved by ilteniiorcar she cooled nixtice,
and the filtrate poared into 500 w1 of HaO aud exiraeted with 1950,
The prodact, after the usanl work=up, was distilled as e method
A ovield, 374 72270 Compounds 13 awal 14 12 Table T were
also prepared by this procedure.

3-Carbethoxy-9-i 3-dimethylaminopropyl-1.2.3.4-tetrahydro-
carbazole i16) IV, R’ = CH.N(CH;):'.-To 3 ¢ of Nall
510 v L0l ot DA was saddind 3412 g, 0,005 aiol tdissolved i

SNg SO

{4 Ny, PL. Viiig-oy, Neo Moo, sl N VL KGR L Oy Cloow. 14,
H2 iy,
3 Ruowmn auoerals refer to Seheore Vg od weslie oterais vy ta vopn-
poamls in the lables.,
61 R. AL Pinnegan and 1. L. Bachimog J. Ovg. Chrpr 30, 4145 10065,
ST O Uiy aeid O Gore, Jo Doy, Chani, Sov ., 83, 2052 (TG
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@ Analytical results obtained for the indicated elements were within +0.49;

¢ Petroleum ether-CsHs.  © Benzo[b]1,2,3,4-tetrahydrocarbazole.

NoTEs

Tasre I

ALKYLATED AND NONALKYLATED DERIVATIVES OF 1,2,3,4-T e TRAHYDROCARBAZOLE-3-CARBOXYLIC ACID

R
COOH
COOCH;
COOC,H;
COOC;H;
COOC,H,
COOC;Hy,
CH.COOC.H
tCH.,).COOC.H
COOCH;x
COOC.H
OCHq
COOC.H;
COOC;H:
CH.COOC:H;

{ CH,' ):COOC:H,
COOC:H;
COOC.H;
COOC-H;
COOC,H;
COOC.H;
COOC:H;
COOC.H;
CH.COOC.H
(CH,).COOC.H;
CON(C.H:):
CH:N(’C:H,’. );-
CH.OH

zme,.

¢ Hydrochloride, mp 200- 200.1°;

* Maleate, mp 123-124°;
187°; Anal. (
eate, mp 160-161°;
arate, mp 119-121°;

\CooH‘«»I\QOQ) I

pijeriiesiiesiiesfosiesiesiesiaviieriier

o
&

(CH BN (CH;s).
{CH,).N(C:H:)
(CH )7 CH3)
{CH. )N (CH.)!

(CH»)N(CH,)s?
(CH: 1N (CeHs),
(CH: )N (CHg)»
(CH:%uN(CHa),
H
H
H

Anal.

Anal. (C33H3N,06) C, H, N.

¢ Pyrrolidinoethyl.

Anal. (CisHuN207) C, H, N,

(

N (

N (
(CH.)»N(CH:),0"

(

N (Ce

R
Mp or bp, °C (mm) Yield, %
196-198¢ 88.0
68-69.5¢ 83.9
94, 5-96¢ 86.4
102-104¢ 825
126.5-127.5¢ 84 .4
74.5-75.5¢ 79.8
127.5-128¢ 87.8
200-202 (0.06) R4 .4
192-193 . 5¢ 82,6
179-180¢ 81.9
107.5-110¢ 78.6
157-163 (0.03) 70.6
167-173 (0.15) 71.9
156-160 (0.025) 82 6
165-173 (0.033) 72.6
162-169 (0.08) 62.3
161-170 (0.05) 61.5
165-170 (0.05) 38 2
159-166 (0.025) 10.6
183-195 (0.03) 482
175-185 (0.04) 46.9
172-180 (0.04) 57.6
178-188 (0.06) 57.3
175-185 (0.05) 55.9
130-131" 69.6
150-155 (0.5) 87.9
95.7-98" 92 .4

(CyeH39CIN:O2) C, H, Cl, N,

» Piperidinoethyl.
Anal. (C95H35N206> C, H, N.

7 Methiodide, mp 148-148.5
m Maleate, mp 144-145°; Anal. (C2:H2N:0s) C, H, N.
¢ Maleate, mp 153-155°; Anal. (C:sHauN:06) C, H, N,
¢ Hydrochloride, mp 140°; Anal. (CaHsCINO;) Cl

v Et,0-ligroin,

nip 221-224°; Anal. (C17H.:CIN,)CL
Compound R
25 COOCH;:
26 COOC.H;
27 COOC:H:
28 COOC,H«
29 COOC;H,,
30 CH.COOC.H:
31 COOCH;,
32 COOH

« Analytical results obtained for the indicated elements were within £0.49; of the theoretical values.
¢ Petr ether-MeOH.

forC,H, N.

25 ml of DMF.
wag added

® MeOH.

slowly,

After 1.5 hr, 6.1 g (0.05 mol) of Me,N(CH,);Cl
maintaining constant temperatire.
mixtire was stirred overnight and an additional 3.1 g (0.03 mol) of

chlovide added and heated for 1 hr at 70°.  After cooling, it was

4 Petr ether-CsHg.

TanLe II
N-SUBSTITUTED ACRYLONI'IRILE DERIVATIVES

(CI‘H_. )
C—FR’
R’

N

N

N

N

N

N

N

OOH

The

Mp. °C
105-106. 5%
90-92¢
91.5-93%
77-77.04
78-79¢
60-61. 5%
163-164.5°
165-166.57

Method

A
A

A, B, C

A
A
A
A
A
A
A
A
AB
B
A
B

of the theoretical values,
/ From naphthylh} drazine by addition of ketone to refluxing hydra-
b Methiodide, mp 144-146°; Anal. (CaHnIN:O,) L.
°; Anal. (CpHgIN:Os) 1.

Formula
CizHiNO,
CiHiNO.
Ci:Hi:NO:
C1sH1sNO.
CizHaNO:-
CisHuNO:
CisH1sNOa
Cr:HaNO,
CisHirNO.
C1eH1eNOs
C13H15NOL‘
CsH\sNO»
CivHy NO:
C;HaNO.
CisHuNOy
CaoHauN:007*
CaHuoN.0,
ClQH:sNgozk
CaHiN.O.™
CaHN.O:*
CliHKON ‘.O:q
CuHauN.0Y
C.1HsoN,0.°
C..H3 N0,
C:HxN.O
CriHayNu»
CiH;;NO

b Glacial AcOH.

309

Analyses”
N
N

oXoNoloNoRoNoNORO RO AONO RS

T I TN T W T T T

AV A A VA A A A A A A

Ve

/

Z,

Ve

[olokoXoRo ko ko NoRe e RO RO RO RS
T T T T T T T T T T
Z,

Z,

’/1

N
¢ CH;OH.

» Morpholinoethyl.

t Et,0.

% Methiodide, mp 185-

o Mal-
* Fum-

+ Hydrochloride,

Yield (%) Formula®
82.2 C7HisN. 0.
85.6 Ci3HyN:O.
84.4 C; 9H2:N20¢
82.4 C.oH2N,O0:
79.7 CoHagN-0:
70.9 CieHuNL0.
74.6 CHeN.O,
71.6 CisHeNO;

¢ Beuzo{b]1,2,3,4-tetrahydrocarbazole.

worked up in the usual manner.
gave 16, 10.2 g, 62.39, [bp 162-169° (0.8 mm)].
17-24 in Table I were also prepared by this procedure.

(C20HysN:02) C, H, N. The hydrochloride of 16 had mnp 200-

All compounds were analyzed

7 EtOAc.

Distillation of the residual oil
Compounds
Anal.
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sereae 1
/\/U ) I3
<HRYe
NR'NH )
i 11
R'=HorCH. R=Hor CH
‘
( 1 CH ==CHCN COR PR N .
| COK 21 OH” l ) SOANSCH l ' H"}
- ———— H
N N BOLAL N ‘ U H
l | |
R’ R H
Vi 111 VI
R'=1CH).CN or «CH.LCOOH / \
COR (0. .H-
oy gy
¥ X
|
R’ k"
v IV
R = Dialkyvlaminoalky3 1= Dinlkviarainoalkyl
R'=H er CH
Tanne 111
S=Acin AND LDsree ENCHANGY Dunvarivis
K CCHLCOOR
ol
AL
x '\./
|
(
I3
Compisvnl I R’ & Mpoor bp, C ioimi Yiell, *, Meibonl® tormnla A0y s
53 11 CHy 1) 1741777 0N CrlLisN Oy U, N
34 H C'Hsq | 136 -157 .5 [ CelliNOw tUOHLN
EN) H C'Hy R 155105657 S8 Crel TN O CUTL N
36 I jal | 2005204 NI Cral TN o, N
07 11 11 2 156- 137 5 00N CalENO, v 1L N
S (CHy NIl 11 U 1H0 101" 17 4 \ CyelT;CINGU, ML CLN
50 (CH, 1 N CH Lt Il ) IR2- 184 10 2 A Cal T CINLOy ol CRN
ETH) (CHy N CH o 11 1) 195- 199 ). 153 ON T 13 a1y N, O, LN
41 (CH u N1 ClLs CHy 1) 205210 (0 1071 62 13 Cu N0 O N
42 TCH N CHL CHx ) ISO- IS8T (007 Rt 13 CHN()" ¢ 1N
43 CCH N CH 'y | 190- 191 i) 10 B4 N i3 Cap N O, Ol N
44 iCILo N CTL CTy 2 22207 10 07 020 B Co T NGO ool N

7 Ree lixperiniental Section.
“MeOIL. 4 =PrOF-T1.4), - FLOH vax hivdrochlovide ).
ClL

200.1° {ETOH-E1.0 L e, iCyl L, CINO2 C H, CL NS The
methiodide »f 16 had inp 144 1467 i FIOAc Anal 1CyHIN O
I.

3-Carbethoxy-9-i3-cyanoethyli-1,2.3,4-tetrahydrocarbazole
26) VI, R = C.H.: R' = CH,CH.CN),—To 15 g (0.052
mol) of 3 75 1l of diy Calls was added 1.5 ml of trimethyl-
benzylammoninuu niethoxide 347, in MeOH), followed by the
<low dropwise additione of acevlonitrile 3.5 g, 0.104 mol).  After
the addition, the =solntion wax <tirved and refluxed for 18 hr,
conled, acidified with 1HC1 ' 1:1: washed with saturated NaCj,
and dried (Na:SOy).  Rewnwal of the =olvent produced a thick,
brown oil which solidified.  Recrv=tallzation (MeOH-petroleum
ether) yvielded white crystal<, mp 90-92° 13.2 g, 85.6%. Con-
poruids 25-31 i Table 11 were prepared hy this procedure.  Anal.
(CMH:oN:Oz) (', H, N.

9-(2-Carboxyethyl -1,2.3.4-tetrahydrocarbazole-3-carboxylic
actd (32) (VI, R = H: R' = {CH.)COH).—Compound 26
(10 g 0.03 mol) was dizsolved i1 400 ml of 90% EtOH containiug
N3.2 ¢ (148 ‘mol) of KOH. The solntion was reflixed for 48-72

v Hydrochleaide, mip Iss- 100 gl (CryHarCINLOyy C) T CLNL

" Analvtical rexult= obtained for lie ndicated element= were withine =0.44, of the theovetical vilues.
7 Morvphalineetlvl.

v Hydvoehloride, tip 18U-181.0%0 Jliiul. 1 Coy Iz CINGD, S
“Hydioellovide, inp 124127 ed. i Call L CINGDL CLL

lirsoud cooled, the <olvem s were renoved nnder rednsed pressare.
atal the dry enke was dissolved i Ha0), filtered, and acidified witl
conventrated TTCL Three recrystallizations (EKtOAcs prodaced
32, mp 165-166.5°%, 7.0 g, 7165, Componnds 25-29 ir: Table 11
prodnced the =arne dincid.  Anal. (CgH ;N0 C. H. N, Di-
ethyl ester was obtnined ax a yellow oil [bp 180-194% -0.] neu 4
Anal. liC:oH:‘aN(/';) (‘ H. 1\.

9-Methyl-1,2,3,4-tetrahydrocarbazole-3-carboxylic Acid :33;
(11, R’ = CH;; R = H).—Compound 12 (25.4 g. th.1 ol wnd
8.4 g 10,15 uml) of KOH were dizsolved in 500 nul of b5’ LItOH
and the solution was reflixed for 1.3 hr. Ivaporation prodaced o
solid which was dissolved in 11,0, filtered, acidified with 107,
HCl, filtered, washed with H,O, and dried. Reervstallization
(MeOH) gave 21.5 g, 93.80,, of 33, mip 174-177%. Ariced. Oy
I1:NO.) C, H, N.

Componnds 2-6 e Table 1 produeed the same acid, 1, while
12 and 13 prod, wed the same acid, 34.

Ester exchange. Method A. 3-(2-Diethylaminoethyl}-1.2,3.-
4-tetrahydrocarbazole-3-carboxylate (38) [V, R’ = H: R
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= (CH:2),N(C:H;).—Compound 3 (70 g. 0.30 mol) was dissolved
it1 850 ml of xylene and added over 15 niin to a cool mixture of
Et:N(CH:):0H (0.60 mol aud 2 g (0.10 g-atom) of Na. After
refluxing for 5 hr, the condenser was dizcounected and 100 ml of
distillate collected. Fresh xylene (100 ml) was added and the
reaction proceeded overnight. The solvents were removed until
about 50 ml remained. After cooling, the residue was triturated
with coucentrated HCl (200 ml) untll a solid residue formed.
This solid was dissolved in EtOA¢-Et.O (5:1) and treated with
2067 NaOH until bastie. The aqueois 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 residue with alcoholic HC], and
Et:0 and refrigeration, yvielded crude 38 - HCI, which on treatment
with C and recrystallization from absolute EtOH gave 17.4 g,
16.5G%, of 38, mp 190-191°. A4nal. C;H:;;CIN:O.) C, H, C], N.
Method B. 3-(3-Dimethylaminopropyl)-9-methyl-1,2,3,4-

tetrahydrocarbazole-3-carboxylate (42; [V, R’ = CH;: R
= (CH,;N(CHj;),].—Compound 12, 4% g (0.20 mol), was dis-
solved i1 150 ml of absolute Et(OH and added to a golution of
KOH (11.2 g, 0.20 mol) in 250 ml «f absolute EtOH. After
refuxing for 1.5 hr, the solvent removed in vacuo, the K
salt (III, R’ = CHs; R = K, 16 g. 0.07 mol) was suspended in
300 ml of dry toluene, stirred, aud 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 n the usual manner. Distillation produced an oil, 13.4 g,
60.99, [bp 180-187° (0.07 mm)]. Anal. {C;HsN:0.)C, H, N.
The hydrochloride of 42 had mp 188-190° {EtOH). Anal. (Ciy-
HxCIN:0:) C, H, C, N. Compounds 40-45 ‘n 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) m a 1-1. flask was added a 3 M excess (30.7 g)
of Et;NH aid 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:30,) a1d evaporated
to an oil which, after distillation [bp 215-220° (0.2 mm)], solid-
ified into a glass; yield, 22 g, 69.9¢7. Recrystallization pro-
duced crystals, mp 130-131° (Et.0). Anal. (CyH2XN,0)C, H,

3-Diethylaminomethyl-1,2,3,4-tetrahydrocarbazole (46) (VIL).
—The amide 45 (6 g, 0.02 mol), dissolved 1n a mixture of dry
CsHe (100 ml) and anhyd Et.O (100 ml), was added to a solution
coutaining 3.5 g of LAH m aunhyd Et,0. After refluxing
overttight, the mixture was decompnsed with H:.O and worked
up in the usual manuer. The residue was distilled {bp 150-155°
(0.5 mm)] to produce a yellow oil, 4.5 g i87.9%). Anal. (Ci-
HaNo) C, H, N. 46-HCl had mp 221-224° (EtOH). Anal
(Ci7H;CIN,) CL.

3-Hydroxymethyl-1,2.3.4-tetrahydrocarbazole (47).—Reduc-
tiot of 12,5 g (0.05 mol) of 3 with 7 g of LAH occurred on refluxing
overuight. The carbiuol, 47, mp 95.5-0%.° (Et,0-ligroiu), 9.7 g,
92.49,, was obtained on distillation of the residue {bp 167-177°
(0.1 mm)]. dnal. (CsHuNO)C, H, N.
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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 Cyy and other steroids in the animal
body and seemed to be attributable to a steric effect of
the 17a-Me since 16-hvdroxylation of Cpy steroids is
known to oceur at « in vive*? 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 svstematic investigations on this problem were
required on these 16-oxyvgenated 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.

OR, OH
-~ R2 - 0O
RO” RO
1 H H
LRi=R,=R,=H 4R=H
R, ~__CH, 5,R = COPh

2,R; = COPh: g, = >0
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o _OH
_ -OR -OR
RO RO”
H H
6.R=H 8 R=H
7.R=Ac 9,R=Ac
OA 0O
.-OAc
AcO” AcO”
c o H
10 11

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-Me protons of their diacetates, 7
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