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Sodium borehydride redustion of 2,3-dimethylquinoxsline-d1i-¥-
axide, 243-dihydro-lH-cyslepsate= [b] ~quinoxalined,9-di-N-oxide,
12,344 Sebrahiydrophenasine-5,10-di-Nuoxide, 748,9,20-tetrahyd ro-6ll-
syslohopie (1] —quinczalinesS,ii-di-K-oxide sad 6,7,8,9,10,11-
hexehyiroayeloocta- (b] -quinexaline-5,12-di-N.oxide gave ois-2,3-
d1nethy1 1,2, 3,4-tetraipdroquinomaline, ois-1,2,3p4s48:9,9a-hepta
hydrooyslepenta- [ b1 -quinoxaline, &is-1,2,3s4548s5910,108-0ctahydre-
phenaszine, oi8-5,58:6,7,8,9510,11,11e-nonshydroeyslophepta- [57] -
qoinexsling and 5,58,6,7,8,9410,11,12,12a-deoshyiroayeloccta- [ b1 «
quinoxsline, respectively, in good yield,

The resction, which seems $0 b general s sterecspesific,
providas a simple routs to the abowe produsts. 4 proposed mechanimm
sad possible intermediates for this reduction are presented and
disouneed,
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Theee sompounds can be convenisnily W by weactions of
enentnes’ or 1,3-diketones’ with bensofurseemcidide. TMils method of
synthesis is superior to the slassical methed which imvolves oxidatiea
of quincualine derivatives vith hylrogen pesexids ir scetic seid.’

Hemewed interest in quinozaline di-N-oxides arcse from their
promising blologloal astivity as sutivirsl agents. Soms of these oxides
weres fousd 4o suppress the growih of the lumyﬂmua of the paite |
tacosis-iyaphogrenulons group in n«‘; this agtion :fu also confirmed
in husan lymphogranuloma, $hough toxio side-effects rule out their
hussn use. The quinoxaline di-N-oxides also manifested anti-mmoedic
and enti-deoterisl propertiss.’

| The chemical properties of guinoxaline di.F-oxides are related %o
thoss of nitrones (2)
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The snalogy between nitrones and hetereoyolic F-oxides was
established through various resctisus commen 4o both®, and therefere,
quinoxsliing di.V-oxides can be m as bis aitrenss.

F¥itrones can be converted %o N-hydroxylamines sither by W‘Wm _
over platinimm black or by trestaent with Grigmsrd vesgent. lodustion may
slse be sffected by complex metal hydrides (o‘x. 2. 3) . 3

Bt 0 | R o

On the other hasd, redustion of quincxalize (4y R+ = B2 = H) and
2,3-dinethyl quisoxaline (4, Ry = By = Ciiy) with 1ithime alusioum hydride
ure vl,:‘i,;mmrmmw (5¢ Rt « I = K) and cla-2, 3-dtnatiyl~
1,2,3,4-tetrahydzo quinoxalise (5, Ri = R = Ci3) respectively.

Farthemore, ntm sodive in absolute sloohel was reported to
sotahydrophenasine (m)n. |

Little 1is known about the reduction of heterceyalic-N-oxides with
complex metsl hydrides. Trader, Kerrer and Hubman found that isoquincline-




03-&

F-cxids was reduced with 1ithium slomimm hydride to give 1,2-dihydre-
mmm“ Hgoently, sodimm borohydride wes uesd to reduce |
142, Spd-~tetrabydrophenarine-di-dooxide (6) 40 elawl,2y5,4,48,5,10,108«

cotaydrophenasine (7) as the predominant preduct.’

0
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e‘ NaBHﬂ
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1
0 H H
6 - 7
The fact that the main redusiion product from 1,2,3,4-teteahyire.
phenagine di-N-oxide was dimine (7) and not the N N*.dihydroxymine
. Gerivative showed a difference in behaviocur betwsen nitrones and
quinoxsline-di-N-oxides with yespeet $o reduction with sodium boroe
hyiride, sad hence initiated further interest ia this field.
I$ 4a noteworthy that the gqualernary state of nitrogen in
quinexaline di-N-oxides can be related to that in Fuglkylated hetero-

eyelic compounds with complex metal mm:u, this reaction is
exemplifisd by the reduction of alkylated pyridinium salts (8) with
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sodius berohydride to tetrehydropyridine (11).
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e necheniom for thiis redustion ves viewsd by Katritaky'’ to
iovolve a mihin-ry attack on the carben atom sdjment to the quiuu
Rary nitm to give the dienamise asystem 9. The next step is intélated
¥ the presence, in solution,of an slectrophile which is picked up at
Mﬁm 3. Parther reduction of the imainimm selt (10) yields the
tetratyiropyridine 11, | |

Suapport for the second Mcfﬁhnﬁm'nvbmmw
redusing 1-methyl-4-phenyl pyridinium fodide with sodium borohydride in
dimethyl vtmun, in the presence of deuterimm oxide as the only source
7, of protons, BNaclear magsetic resonance and mass spectral snalysis showed
that .o preduot 14 oontained cae deuterium atom at position 5}"‘5

Ph
. @ |
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The prpou of thies work was to study the mralﬁy and the
slarecapecificity of m,mmtim of sodiws borohydride with some
guinoxalines-di-F-oxides and to shed some 1ight on the mechaniem of
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The functional groups in mitrenes { SC = X7 ) et cerbomyl
ecnposnis wadergo closely related yesotions ineluding reduotion with
somplex metsl hydrides.}® The retustion of nitrones is presumed to
Lavolve a 1,3-hydride M&n %o give N-hyiroxysmines, Thesing snd
Sirvenberg'| reported that A -pyrroline-N-oxide ylelded 1-hydroxy-
pyrolidine when redused with 1ithime slumimm hydiride,

, Quinexaline di-N-oxides bear s marked ressmblanse to nitrones, A
wi thus are expscted to give ByN'dihyiroxy-1,2yJyd-tetrahydro- s
quinexslines on reduction with cemplex metsl hyirides, Yet, the reduo- |
$len of 1,2)3,4-tetrahydrophenasine-di-N-oxide (6) vith sodium bore-
hydride afferded mainly Mx,ms‘m,wmmm (n
mmmnmmu. mmmum&m
st 3300, 3320 (W) and mon = (cw¥). maaﬂnmm a blue
ﬂmﬁﬂﬁﬁ itodine vapors, and was mmmx with an mth-auc
smple prepared muc hmmammmmm.

Treataent of 2,3-dimetyl quinexsline-di-Necxide vith solim
borehydride ylelded o182, 3-dimethyll,2,3,4-tetrahydroquinoxaline {s)

shiok was identicsl with the prodwet obtained by 1ithium aluminum

hydride yedustion of 2,3-dimethyl Mnmm«m

Muﬁu of 2,3-dihyiro-1E-ayolopenta [b] WM'%
Beoxide (15), 7.3.9.xammm-u-eyo1mu Cb1] =quinoxaline-5,11.
di-N-oxide (16), and 6,7,8,9,10,1)-hexshydreoycloosta (b)) ~quinoxaling-3y
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12«81 -Hooxtde (17) with sodiwm berohydride gave predoninantly one produgt
in esch oase, These produats were ois-1,2,3%.4.48,9,9a-heptahyirocyelo-
pental b] ~quinexaline (21); e16-5,58,6,7,8,410,11,1a-sonshyizo ayele-
Reptalt] -quinoxsline (22) and ols=5,58:6,748,9510,11,12,12e-decshydro-
ayslocstajquinoxaline (25) respestively. ALl these produsts (21,22,23)
MM&&:&&M!&’%»MQ“M‘MeJMﬁmﬂ
1290 - 1300 ea”'. Compoumds 21,22 end 23 were assigned the ois cenfigwra-
tia9, 08 Mo assumption that they vere formed by the same mechemism thst
Mn{,ig the formation of ole-Z,3-dimethyl-l,23,4-tetrahpdroquinoxaline
a0 019el,2,3,4,42,5,10,108-00takptrophenssine (7).

Another piecs of evidenss that supports the sis assigment is
peovided by the ultraviolet speetra (Fig. 1) of the diamide dmﬁm
of products 21, 22, 23 vhich displayed a shoulder at 258 + 2 mu and & pesk
ob 227 w8, unliks the ultrevielet spectrum of S,M0-dissetyll1,2,5,4s0005s
10,10s-0etshyirophenasine (Fig, lga)ﬁici azhibited & band at 222 mm,
Purthernore 1t was observed $hat ofs 0ls~1,29394480%5410,100~c0tshydzre~
shennsing (7) and o1a-2, 3-dinetiglely2, 3,4~ tetzakpiroquinozaline on silica
o1 plates mequired s blue celoration with iodise vapors, whereas tyans~
1,2, 304 ¢4805510,108-00tahydrophenasine becans krown, This qualitative
test was found to be quite effective in detesting mixtures of cis and
trans-2, odisubatituted tetreydroquinaxslines, Profusts 2, 22 wad 23 guve &
s blue eoler with iodine veper,

m,z.mm.ﬁm,m-—muw- (20) was synthesimed
by redugtion of 1,2,3,4~tetrahyirophenasine with m in gheolute

QM,n hin layer chrosatogrsphy of the cruds product revealed only

trages of the cis isomer (7)., Bedustion of 7,8,9410-tetrahydro-Gi
ayclohepia (b] -quinoxaling.5,11-di-N-oxide (16) with metallic sodim in
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sbeslute alcohol, however, failed %o give tha trans lscwer ss the maln
produst, lut gave about aqual smomnts of ois and trams-5,58,6,7,8,9+10:11,
le-nomshydze cyclohepts [ b] ~quiscxaline. Jeparation of this cis-trens
nixture w.eiun mmmmm ﬁw&mmﬂ«ﬁﬂ
thin layer chromatogrspby, AMplation of this gixturs with scetie
ashpiride sad prridine gave s mixture of diemides which melted at 140 -
150°. %he nltraviclet spestraw of this mixture (Fig. 1, g) showed &
Seosd bend at 223 - 226 mu with a lowsr molecular exbinotion eceffisient
oompared %o that of pure smamm«u-ag.,s.m,s.m,n +11a-nOR0~
hydreayolehepte (b ~quinoxaline, m.p. 162°C, |

| That the reduction of 1,2,3.4~tetrahydrophenasine-5,10-di-S-oxides
(6) with sodivm barohydride does net procesd vis 1,2,3,4-tetrahiydro-
mumwmmamﬁgmmnmmmmm
the eonditions of the resetion (6 —> 7) snd wust thexefore be ruled vus
8s an intermediste,

. Roduetion of 1.2.},4~hmm.s.m¢. (18), prepazed YWy
the antdntion of 1,2,3,4~tetrshydrequinoxsline with 40% perscetic seid,
yielded & mixture of ois and trensl,2,3,4s4895,10,100-c0tshyirophenasine
1 & Lal matio, mufui of M«nﬁwu this case shows that the
mens-oxide (18) oun not be the main intermediste in the resotion (6 «=p 7)o |
A related sowpound, 1-acetexy-l,2;3s4-tetrahydropbenasine-5-S-axite (19),
was slso reduced to afford o mixture of ofis-trams-1,2,3:4,48,5:10,108-

‘ootehyirophenasine (1:1) sad 1 § <hpdroxy-ois-1,2,304s48:5,10,108-c0te-
 hydrophensxine (24). mmmrmmmmumazmm
fusetien ia this produst (24), was mt conslusive, yet compound 24 guve

& blus selopation with todine vapor, snd the ultravicled spectrum of
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l-noetony«Seacotyl-l,2, 5,4,48,5410,10a~c0tahydrophenasine was conaistent
with & els junotion (Pig. 1, ). |
A ipostulated mechanien for the redustion of 1,2,3,4-tetrshytrephens. |
sine-5)0.44-N-oxide 1s presented in schems 1, The first step involves a
oxdination Vetween the baren stem of the barohyiride wolety with oxyges
in the Nwoxide, and a gynohronsus transfer of a hydride iom to G,
Traasition state 25 eventually lesds %o intemediate 26 which, upon
Rydrelysis, yields the N.lydroxy dexrivative 27. The latter can eithar loss
a nolecule of water to give monoxide 18 (route b), or wnderge further
hydride aldition and yield 28 (route o). |
Sines the reduction of the monoxide (18) gawve & mixture of cis and
Arans-1,2, 334, 48,5,10,10a-cobahydrophenasine, its formation, if 1% takes
Mmmhmm as s side reactien which possidly sccounts
for the tyaces of the trans-1,2,3sésda,5,10,10a-0ctshydrophenasine chtained.
The escond hydride sdditiea (route a) through a transition state
siniler %0 25, shere the hydride fon for sterie ressons, spproaches Cug
trans o the uthjhm‘m at Crog, The subsequent step which gives
rise te intsrmediate 29 is analogous to the formation of azoxybensens
from nitrosocbensens and phenylhydroxyl smine. 1,4-bydride sidition $o
29 resilts in X0 which loses o meleonls of water (1,4-01iningtion), snd
is reduped further to yield eisely2,3,4,48,5,10,10a-00tahydrophenantine (7).

The displacenent of the hydvexyl groups in 20 by hydride ion %o
' 18

give 7 is unlikely since kyirexysaines are stable %o further treatment,
e formation of & 1s1 mixtuze of cis and $rms<l,2,3,4,48,5,10,108~

cotabydrophenasine from 18, asm be eavisaged o arise from a nonsterse-

w&ﬁo zeduction of the immine function in inkexmediate 31, or a
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protonstion of the latter (see Scheme 1) at Oy, whareby the proton is
added from either side of the moléoule,

A possible path for the clemvage of the acetate group in l-scetoxy-
1,2, 3,4-tstrahydrophenasine-S-B~oxide (19) 1s depicted in Scheme II, |

It 18 suggested that l-asetoxy-1,2,3,4-tetrshydrophenazine<5-N-oxide
(1) is frageentsd to monoxide 16 which lesds to 1:1 mixture of 7 and 20,
The stereospecifioity in the formation of l-hyiroxy-1,2,3,4,42,5,10,108~
octshiydrophenasine (24) as the main produst is probadly due to the
vioinity of the hydroxy growp %o the sites of the reaction.

In conslasion, sodiwe borchyiride was shown to reduce s number of
quinoxaling &i-B-oxides mnﬁvgln This reaction seems to bo genersl
and constitutes a simple method of m ﬁbﬁiﬂtﬁé cis~tetrahydro-

quinoxglines.
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1,2, 354-Tetrahpirophonasine di-N-oxide’ (1 ¢) was dissolved in

othanol by warming. Jin ethanolic suspension of sodium %W«

* Helting points are uneorzecied. amm for ohromatography was
seutral, Orale 1 "Sosln" to which 3% water was sided. Unless meationsd
otherwioe, Wrtnd spectra ware tsken u Fujol uaing ‘Mia-nm
{nfraved speotrophotometer Nodsl 257. Ultraviolet spectra were detemined
1o methanel solutica in a Perkin-Zimer UV-visible-NIR spectrophotometer
Nodel 450, Nuclear Nagnetic spectrum was run in deuerated chlorofoms em
& Varien A 60 spectromster, Nlewsmtal analyses wese perforsed by 7.

Passhar, Dosn, Germany.
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(0.5 &) was sided in portions with stirring. The mixture was heated
for wo m&.-. during whioh 1% developed a purple color which faded
{nto pale yollov. The sclution wes dlluted with vater, left to stand
for one hour and the resulting product cle-l,2,3s4s4245,10,10a-c0tahydro-
shemasine wes colleated (yield 0.48 g) m.p. 140 - U2, Resrystallise-
tioa from ethanol or petroleus ether gave eolorless plates of produet 7
whioh melted at 247°. The product gave a blus ecler with ferrio chloride
(s test eharashteristic of di-substituted o-shanylonsdismines’’). The
produst shoved o single spot on #iin layer chromatography vith methanel.
bengens {11100) ss sluent, ‘This spot uqsi.rﬂl s b&u‘mﬁcatm upon
conplexing with lodine vapers. |

Infrazeds 3320, 3300 (B<E), 1600, 1370, 1290 (c.¥), 1060, 910,

1

135, 715 ™',
m&mﬂhﬁ‘ 2\‘“2%, 315 wa (T 5’:& 10°, 4.3 x 10° respestively). 1
Fuolear magnetioc resonances /)’ 3.46 (4H), 6.53 {44), 8.28, 8.33, ‘

8.37 (o®).

" Celed. for Cullsglar Cy 76,55 Hy 8.575 By 14.88
| Soundt €, T6.T; H, 8.5Ts X, 14.76. \

Extraction of the mﬁz'nm with ether and svaporstion of the

&Mﬁ&rmammmumWIuammﬂ




developnent with iodine vapers showed a blus spot due to the cis isomer
<7>ni a purple one due %o the ranse~l, 2, 5,4 484 5410,108~00tshiyd rophens~-
sice {(20), The lstter was fdeniified and confirmed by comparisea with
" an sutheatis smple, ” |
| ™e ratio of ois to Srans-1,2,3,4+42,5+10,10a~00tshydrophenasing 8 ‘
ﬁnm“hl‘hﬂwmm@t.
| e above uguammmum tetrehydrofursn and soeto-
aitrile as solvents. The main preluct obiained in each case was the ols ‘
foomeyr {?),‘ 'ns- mother um’m sxtraated, and ihia layer m |
tograghy was perfomed on the extraste vhich, in sidition to e els
Lsomer, showed treces of the ‘Maz;s,«msﬁésmw?m

.i"L, “ ‘ki?’» i O3 w1 Ea o ol "?‘1 Hg R ?'i.iz IR 3 ‘
NH 0= o
« + —_—

1,2-Cyslobexanedions (9,0 g) vas dissolved in a wixture of acetls

estd (20 w1) end ethancl (10 ml), O-Phemylensiimine (10 g) and potassiom
aoetate (8 g) were slded to the mizture. The solution vas heated %o

reflux Semperaturs for one hour., After dilution with water, the produst

lu’w;i«m sad chromatographed over neutrsl aluming using benzens &8
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slnent. Dyaporstion of the bensens fractions yislded 1,2,3,4-tetraipdre-

phenasine 4.g) wsp. 93-04° (1v.Y 92.5%),

The method of preparatios rwperted in the literature was unsatis-

/oy
fastory, asd only by chromatography a pure wlarlmiszﬁ was obtained,

The smme pmm for the reduction was oarried out using 142,34~

Wm éﬂ.& &) whioh, sfter the ususl work up, was recoversd

2 . . »

: l,aggw-hwm (0.33 g) was dissolved in ‘sbsolute
alookol (15 m1). %o this solution, metallic sodimm (2 g) was added
gradually sad the mixture was refluxed until 1% became colorless, After

ecoling, distilled water (150 51) wes sided and the resulting solid was

collegted by suotion filtration, washed with water and dried. Reoxystel- |

1isetion frem .w .:fm transe1,2, 3pdy40s5,10,108-00tahyd rophenns

stue (0.25 &), w.p. 153 - 135° (s 256,

%Wﬂctmahmmrﬁ& zmumaa ond anﬁ‘um‘l
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on the shromatogram after ocomplexing with Minmu,

Infrareds sazs (doudles B), uos, 1310, 1290 (C.X), 1100, 940,

920, 740 ﬂ )

]

c=0
CH3

MJJM.MSM.MWM (!39 ug) was digsolved
ﬂyﬂlﬁm (.1 ll) unr.l setie anhpdride (2 llh The wmt&mtahﬁ‘h |
Mam mmmam snd wumpmﬂwczomm.

. the aguscus n!ution was extrasted with ether. Rvaporation of the dried
aﬁu ﬁm SJM!.&M*MQ; B.A:MEMa%MW
(m 5g). ﬁ-mmmum fran petroleun ether-bensene yielded nesdles
that nelted ot 182 - 183,

Infyareds 1670, 1660 (scetste), 1430, 1320, 1300, 1260, 770 ea™'

mMza 7:«’ 21, 352w (T 41 x 10, 3.18 x 10 respective-
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The previcus proceduze wes followed for the mcefylation of eis-
19243s4+4245,10,10a~0ctahydzrephenasine (0,3 g), The product 5,10-44~
a0etyl-ois-1,2,3,4,48,5,10,100-00tshydrophanasine (0433 5) was reczystal-
1ized from petxoleus ether-bensene %o afford white needles that melted
s U7,
Infrereds 1650 (breat asetate), 1290, 1130, 1035, 980, 775, 765 ou™'
Mitzavioles N+ 227, 29 wa (< 4.84 x 20% 2.6 x 10* respestive-
1y).
Elmentsl enalyelis,

Caled. for Oells dzOxs Cp 90.56; H, 7.403 ¥, 10.29, ,

Fousds C, 70,405 H, 7.20; ¥, 10.00.

A Mm of lg&h%hwm (3 8 “MM
m(mu) wuvmd gently, ummmxmm
the -Binttuvu diluted Mmﬂmummzmuam at yoom
mmmt.» mm&m wiﬁtumwm

mm i washed mﬁy tith water and dried (2.3} M) RePe

130.4123. The product wss chromatogrsphed over neufral alumina with




-9 -

bengene-petreleun ether l¢lj the pure moncoxide (1.45 g) was obtained
from the tirat/?r::tiau., e 57 - 96&. The wide range of the meliing
poiat and the appesrsnce of s broad hydroxy band in the infrared spectrim
{ndicated that the mexcoxide oxystallises cut in its Rydrated form, The
hygrossopie Bature of 1,2,344~tetrshydrophenasine sousoxide vas further
sonfirned by the loss of the hydrexy band umm spectrum upen
aseotroping the water of eryatallisstios with bensens,

' Infrareds 3300 - 400 (breed OF band), 1580, 1350, 1330 (¥-0 basd),

1310, 1170, 1134, 1105, %050, 379, 540, 875, 165 o'

| 9 W
[} 14 H
QI
» H

18 T

To an ethanclic soluticm of 1,2,3,4~tetraireshenasine acoo--
" oxide (200 mg), sodiun borchyiride (0.5 §) was sided ia portions. The
mixture wae boiled for two minutes, Dilution with !ﬁtr aave 1,2,%5.,4,
42,5,10,108-00tanydrophenasine (120 mg), m.p. 120 - 123°.

is layer chromstography of this predust en silics gel with

methancl-bensene (11100) as sluens showed two spots (of the sume
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intensity), s«m&ua to those shown by a known mixture of eis and
trane-1,2, 3p4,41,5,10,10s-cetehpirophenasine.  The nixture omn be
separuted by careful chromategrsfhy on & meutral alumin’colwn with
ammm:,;;mm as Ma;

- he infrared spectrum of the product was identiocal to that of an
authentic mizture of ols and trans-ly2,3,4s4a,5,10,108-00tshyiro-
shenssins, The charscteristie bands of the eis fsemer at 190 o™’
md that of the trens fecmer at 1510 en" vere of sbout the sme

intensity, which indicated that the mizture was approximately in the

ratio of 111, This conolusion is sapported by cclusn chromatography,
Infraved: 3320 (doubled), 3303 (singlet) BoX, 1600, 1310, 1290,
3 Ve

1060, 940, 920, 910, 740 aa”',

Infyared (CHOL))s 400, 2935, 1595, 1360, 1300, 1290, 1109 au™'

' | 8

: -0
xﬁz,sgﬁntzmw di-N-cxide (10 g) was atmzm ia

mmm&(wn) mﬁmﬁﬂ mdru. (40 m1). The sclution was lef$

bMﬁmtupqnmmq&mu. Mitmmm&nw

100, The stirred cold aquecus selution was umm with mtnﬂm




w 2] -

- sostate $0 galt out the preduct. lessetexy-1,2,3,4-tetrshydrophenasine.

Sd-a:l.h (6 &) was collected end orystallized frem nﬁml, ap. 138 .

135 {}itw p 139°}

O0Ac H h H , OH
i . ]
\ " , H
(0] - H H. H H

7420 | 24
l-éeotumrbl,z.Ssiot-tx:hrﬂxvvkaaa:ino.§d¥~ﬂ=1&: was atsaelvus in
Qﬁml. Sodium borehrdxi« (2 g} mpnhd ia cﬁxml vas alded
~ ‘hdullzy. The nixture was htam at 74 T'I fﬂz fiu sinutes. m
ii&uﬁw Ii‘& !atcr, the rlmlm !ixfu:u ’l‘u mm tith ethar,
he ethereal axtrata‘uxfo comdined, dried and wxyomm under reduoed
ms&n‘v The brow’n roﬁdxa (3 g} n&aimd was éimivoa in bensens
chmatﬂmhwd over m‘hrﬂ. slmina. (80 5}. Elaﬁen vith pcmm
ether (3oc nl), bansen.—putxuxca- athar xxe (199 -1); 1 5:8.5 (100 aﬁ), .
aul nm:mﬁnn of theu tmtim aﬂmn ghcaaﬂ.m I‘housim e a
aide product obtained dur&ns the myaratm' ef the starting utm:t.

Elution with bensensspetroleum ether (1:4, 500 :‘2.; 153, 200 ml) end

cra!p‘u@atié‘n of the 'fraetim vielded a crystalline solid (0.42 g)ym.p. |
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120 - 124°, This product was idemtified 8. s mixture of ois end trens.
1,2y 354 548,5510,10a-00tshydrophenasine, | |

thin layer chromatography oa different mt&n fractions m
that the eis Shoner (7) ecwposed the major product iz the earlier
freotions, The trans-isomer (20) followed, Evaporation of the frastions
elnted with beasene-methancl 10011 (200 -;1); 10042 (200 ml)s gave oise
1-hdrexy=1,2, 5o4»48,5,10,108-008ydrophenasing (1,5 g). Eeorystallise-
Aton from petrolewn ether farnished orystals that melted at 117 - 120°,

Produst }24 m‘n iuiﬁn hrtio chloride Sest end blue oolozed
complexes with iodine vapors.

Infraveds 3510 (OH), 3330, 3310, 1600, 13753, 1300, 1100, 1088,

1050, 1020, 910, T30 o= .

LBydroxy-1,2, 3,4 448:5510,108-00tshydrophenasine (100 ng) vas
dissolved in pyredine (1 ml) and asetio sshydride (1 ml). The solution

§ mlﬁhmmt,s;mdmzmmmnim‘




2wuw-mm~x.z.ms,xmamwm (o8 -c} vas
collacted, washed with vater, snd dried. Needls shaped eryatale |
Teulting frou mmtmim from a-m melted at m m .
Tlementel snalysts | B
W for auﬁﬂﬂﬂn ﬁ, 56.6#; x. 6.95; ¥, 9‘72. |
| | Tounts O, 66.48; K, 6,82y Ky 9.90.
Infrared: 3520 (WM); 1730 (asetate); 1640 (mide), 1600, 1290, 120, |
1035 (c-0)s 730 =™,
Ultraviolet )\m‘ 208, 260, 51;0 m (€ 392x 16%, 2,84 x 3.6‘@

1,06 x 19‘ .mﬁvﬂr).

| 0
N
3 : \0 CHg
Ol 00l CHs + S T Chy
| o) 0

W oxide (6,8 a’)‘ mtm etlyl tm (5 s). and m;m
(10 1) were ;xm&in s round Dottomed flask sad ﬂﬂsm-d for 15 nimxbes,
The solution was allowed t@ ml; atter aittim; s% room tﬁpﬂﬂiﬂﬂ v~
aight, the Mritﬁod »15;& a5 ullwtd W seotien mmum, 243

’uuthrl Mm—uam (3.9 g) was mmnusm from sceto~

mtrile, The yure product melted st 190 - 192" (iit,a 192%.




Scdtas borohydride (0.5 g) was thcﬁmm sided
mm:; h« - ethanolic ﬂnﬁm a!' 2,34%&&1%1»—4&%. '
(0.5 g), After heating for teo nimtes, the wlution was mam with
water, ew,s-dmwl-m,%mrwamwm {9.237 &) mm
‘mluhd by suction ﬁltmﬁu, and romstsuiné ﬁ'm petrolcu wher
mepe 109 - 11° (21420 112 - 213%),

Infrareds 3320, 3300 (MI), 1600, 1370, 1290 (C-¥), 1010, 520, T40 ou™'.

A-Nerpholino-1-ayelepeatens eaminel (15 g) wae slded gradually to

& 900led methanolic solution of bengefurassa oxide (13 g) with stirring,
The sxothemic resotion resalted in beiling the solvent, and in fifteen

mimites slowed down with the sppesrance of the product. 2,3-Dihydre-i-

eyclopenta (b qﬁmdtﬁd,ﬁimﬁ (?J P was mrntd:uwl from




.

fros methanol to give tan celored exystals whioh melted at 180° with

decomposition, (lit.x 180° des.),

| 100 BN o .
a.s-mm-mmmﬁmmdm-‘,mmm (2 ) vas

timlm in methanol. Mim Mm;&rido {1 g) was sdded in pﬂim

with stirring. The rantieauimwum at 33045 and then lef$
$o stsnd st yoon temperatars for twelve hours, When the mixture vas
worked Wpp 142,3,4148,9,9n-heptatipirecyslopente [b) quincxaline was
isolated sud orystallised from petrolems sther to give white plates that
nelded ot 104°,

Elsmantal analysis

Calod, tefﬁsﬁuﬂt Cy 75.82; B, 8,103 N, 16,08,

' Pounds €, T5.841 H, 809 ¥, 16.27.

Toraveds 3320 (NK), 1600, 1310, 1290, 735 eu™'s

The preduct and the ethereanl extract of ﬁimuqmmﬂﬁ

udﬂgto m.mmnmw,nmm to the e¢ise
1,2, 5@&#’;9%‘“"”‘1@“ {v3 Wm.




A molution of ois-1,2,3y4s48¢9,9a-heptahydrocyelopenta (b quinexaline
(0,55 ¢) in pyridine and agetis mahydride (1: 2 ml) was left to stand at
room Sempermture for 16 hours, The solution was poured over orushed iee,
the solid eollected by suetion filtration, washed with water, and dried
(0.5 g8)s ZFearystallization frem petrolevm sther<bensens gave whits meedles
of 5y9-dineetyl.5,54,6,7,8,9,Fa-heptahyiro cyclopenta (1] quinoxaline that
mlted ot 190 - 152°,

Infrureds 1640 (smide), 1200, 1100 780 eu™ ',

Wirwtoles ) s 228, 254 wa (T 3.94 = 10%, 2.1 x 10% respeotively).
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1wiforpholino-1-cyoloheptens (20 £)°° was alded o & warm methanelie
solution of dengofurasen exide with stirring, When the exothemis resetion
sudaldsd, 748,9,10-tetrabydro-fuli-ayclobepta (b1 quinoxaline-5,11-di-¥-
oxide (15 t) precipitated snd was sollected by suotion filtratien. W.; ii

lisation from methanol efforded yellew needlee, m.p. 172 - 174° (118,52

1713 - 118°)

0 By N
n o | i s | ‘

The rednotion vas earried sut by siding sodimm borohyiride (3.5 &) %o
and ethaneldis solution of T,8,9,10-Setrehyiro-Ei-ayelohepta [ bl- mm ,,
$y11edidieoxide (3 g) vhich was bolled for thres minutes. After ocoling
snd dilutdon with water, the mm axt-ﬁ.;d,z,a,ﬁm,n;nw
Wu (] quinoxaline (1.8 g) was collected and cxystallissd frem
poirolenn ether, m.p. 123 » 124’,

Infraveds 3310, 3290 (MK), 1600, 1300, 1110, 920, 740 om™'.

Elenentsl snslysis

Caled, for eﬂgﬁki ﬂ‘ 7?;13; 3’ aa”l :; 1}185




| - 28 -

Founds C, ?7;553 R. 8.5%; N, 14.00.
A single spot on the thin layer chromatography plate indicated thas

ene isomsxr (the ols isomer) was obdained. ey

QQ\.NQ

H H G
nH |
To & pyridine solution (3 m1) of 018-3,58¢64 75849510, 11, 11a~nonahydro-cyt'> X
1) quinoxeline (1,.2 €), soetic amhydride (6 ml) was alded. 4fter standing for
14 hours at room tempersture the solution was pml over cxushed ioe and
%‘_\.\‘Q’H&'\~
the produst 5#141&:&71*5,5&,&7.8,9,16,11,21.-“@%:‘11” e
aoi}.«m, washed with water, anl recrystallised frem methanol, m.p, 162 -
363°,
. .,

Infraved: 1650 (smide), 1500, 1320, 1290, T65 = .

Bltraviclet )mu 226, us m (7 48 x m‘,‘ 2,29 x 10% respestively).

1-Xorphol ino-1-cyolocetens (4.5 g) vwas prepered from cyclooctansus

22




& oneming vas sided te a methanclic sclution of bensofurassn oxide,
The resction developed s deep red color with s rise in temperature,
Yellow nesdles of 6,7,8,9,10,11-haxshydrocyoleosta (b7 7-quinoxaline-S,
12-d44-N-oxide (2.5 g) precipitated out and were ocllected by sustion

filtration, Methanol was ussd for recrystallisatien, m.p. 169 - 170°%,

(114.22 169.5 - 170.5).

17 o - | 23

Treatunent of the Mﬁ.ﬁ solution of 6,?,6,?,1%11—@3‘ o
syslossta- £b ] -quinoxaline-5,12-di-H-oxide (2,3 #) with sodius Wﬂ.&e
(1.5 g) at refiux Wntnro for five minutes aaé d’iiution Qith waler
yielded a yellow solid (1.4 £+ The prduﬂ was chromatographed over
neutral slumins am potrcleum ather and lmum ss sluenta. Bvaporation

of the first fraction yislded 5;?&;9.13,1&1—&&:&;7&1@”&@“»(3 TJquino-

xaline (74 mg). The identity of this product was sonfirsed by somparisca




with & known product frem the déexygenstion of 6,7,5,9,10,11-hexshydre-
eyolocota-(d] quinoxaline-5,12-d1-N-oxide, The twe products displayed
tdenticsl iafrared spectra and MMW on » mixture melting
mm. The rest of the fraatiens yielded a alu‘ﬁgt gave a positive
terrie chloride t&n. The comdined fractions yislded sis-5,58,6,7,8,9,10,
11,12,12a-desshydrooyslocsta- [b] ~quinoxaline (9.4 g). Thin layer
mm M a single ;w‘t'fn each run that aoquired a blue soler
«mamwnmmmw. B

‘Bearystallisation from mxm ethu' mm white plates. The
-xmgmnfmmm.qumm. | |

Iafraveds 3310, 3280 (NE), 2600, 1290, T40 an™",

| Resewtal snalysis
Galed. for Crallacles Cy T7.T31 H. 9.352) N, 12.95.
Younds €, T7.7L1 K, 9.3 ¥, 12,86,

In auﬂnr run, &’7&,9.&&11%% [¢.3] -qatnm}.&w
5‘1241-&-5»:&60 (3 g) was dissolved in ethanol., Sodium hcmhnridn (1.5 @)
mm md the mummmutmnm wmmnam |
necessary. After 30 minutes an additionsl mount of sodium borohydride
(0.5 §) was eided. The sclutien was left to stant at Tvom tempereture for

twe howrs. Dilution with weler afferied (2.3 g) of a yellow solid, e

prolust wes chromstographed over msutrsl alusiaa. The yield of 5s500647Ts




6,9,10,11,12,12a-decahydroayclcoota~ [b) ~quinoxaline was 1.7 &.
The first recrystallizatios from petroleum ether afforded pistes that

welted ab 114 - 116°.

16474849,10,11 Hexahydrogyeloseta- (b] ~quinorsline-5,12-di-N-oxide

(0.2 &) was disselved in methenol and treated with an agusous solution

of sodium dithionite (0.5 g). The white s01id separated after dilutica

with water was eollected and washed with water, The dried product was

recrystallized from putzolm ether,s.p. 107 ~ 10°,
L

Infraved: 1300, 1160, 1140, 1120, 780 o,

=C
CH,

18-5,58,6,7,8,9,10,11,12,12a-decshyiroayelooct T} ~quinexaline
(80 ng) was dissolved in pyridines sostic enhydrids (112) and the
solution was left to stand at m mmm mat The umal work
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wp (1oo-water) yielded 86 ng of 5,12-81a00471-5,5846,748,9,10,11,12,120~
decahyirouyeloccts- (1) -quinemsline, Secrystallization from nw
gave prisms that melted at 204 « 206°. |

Infrared: 1630 (amide), 1320, 1290, 1250, 1070, 770 a™',

Tltrariclet Z‘”; zﬁ,; 248 m ({4,; x 164, 2.3 2 m; re : *W)’ e

16 | | | -
o & solution of compound 16 (1 g) in sbsclute ethanol, metallic

sodim (4 &) ig ‘.m.a. The solution was refluxed t1ll it beseme eclorless,
After lﬂﬁﬁm with water the mmyﬁmm vas “Iimtd Yy mﬁa
fi1tratien and washed. mmwm o spots of
equal 1ntensitys one of them ssquized a blue color and the sscond sequired
a hrown ooler with lodine vapors
| Attenpted nﬁrﬂm of ma aixture by column chromatography fm*
| &m;ﬁu of cis, trans-5,58,6,7,8,9,10,11,11a-nenshydrooyclohepta~ (b]-

quinexaline (25 mg) gave mixture of disaide derivatives which melted at

145 - lﬂﬁb

Uitreviclet '2“3 225 « 228 ( 2‘ 4.2 x 1:94} |
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