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accord with the supposition that  here, as with 
other pseudo bases, ethers are formed. 

When solutions in methyl alcohol of the ethyl 
or n-butyl ethers of I are heated. the methyl ether 
is produced. Likewise the methyl ether is con- 
verted to  the ethyl ether in hot ethyl alcohol. 
Interconversion of other pseudo base ethers has 
been rep0rted.~-58*0 

The ethers are readily cleaved by acid, giving 
the alcohol and 1,2,3-triphenylquinoxalinium salt. 
1;or example, when the n-butyl ether is dampened 
with aqueous ethanol containing hydrochloric 
acid (ca. 4N), the odor of n-butyl alcohol is notice- 
able after only fifteen seconds. If the ethyl or 
n-butyl ether is dissolved in aqueous ethanol 
about 2N in hydrochloric acid, the solution, after 
standing at  room temperature for five minutes, 
yields a precipitate of the pseudo ba5e, I, when 
diluted with water and made alkaline. The methyl 
ether is cleaved less rapidly under theie conditions, 
requiring about thirty minutes. 

Pseudo base I was first made by Kehrmann arid 
Messinger, who crystallized the crude product 
twice from boiling ethyl alcohol. The color and 
melting point reported for the crystallized product 
suggest that  i t  could have consisted partly of the 
pseudo base ethyl ether. Indeed, crystnlli7ation 
must be carried out quickly if ether formation is 
to  be avoided. If the ethyl alcohol solution ot 
I is boiled more than three minutes, the product 
which crystallizes consists of the ether. It is pos- 
sible that  other workers also overlooked an u11- 
suspected reaction of quinoxalirie pseudo bases 
with alcohol. For example, the analytical data 
given by , J a c o h ~ o n ~ ~ - - ' ~  for his pseudo bases, all 
of which ncre crystallized from ethyl alcohol, 
do not exclude the possiMity that some of his 
products were nctually the ethyl ethers. 

A41though pseudo bases are geriernlly writteu 
as carbinols, rnaiig oi then1 conceivably could 
exist in an altcrnatlw, opcw form having a car- 
bonyl group rather thaii The aljsnce oC 
a carbonyl b:tiid :ind presence of :i hydroxyl b a d  
111 the 1nfr:ired .;pcc*truni of I I ulvs out the open 
structurc .\'-pheiiyl-S'-cu-phcriylplit~ii~tc~lidint.-cl- 
i)heiiyleiiccIi:tii~Inc. 

E;XPEIUME:NTAL 

A r e l t i ~ ~ g   point.^ of tlie psttutio l,ase, I, and its cthers drpend 
on t,he rate of he:rting and thrrrforc :ire of liniitcd use for 
rh:iracterization. Thc data givcri first w w c  obtained using 
t.he Fisher-Johns apparatus. The sumple n'm heated in 5 min. 
t o  within 5" of initial melting. Rate of heat,ing \vas then 1' 
per min. until melting started. The rate was then reduced 
to 0.5" per min. The data in parentheses were obtained 
using a hot stage with temperature gradient (Kofler-HeB- 
bank, made by Reichert Co., .L\ustri:t). The sample was 

(20) A. Werner, Bet. ,  34, 3300 (1901). 
(21 ) It. C. Elderfield, Heterocyclic COtJlpOrlndS, vol. 4, 

It. C. lSlderfield, ed., \Thy, New York, 1982, Chap. 1, p. 
232. 

dropped on the preheated stage. The approximate minimuni 
temperature a t  which rapid melting occurred was recordcd. 
Below this temperature, melting was slow and due, prc:- 
sumably, to decomposition. Above this temperature, melting 
occurred a t  about the same rate as for pure, stable coni- 
pounds above their meking points. The temperatures d(,- 
termined in this way should be much closer t o  thr  t r w  
melting points than those found by slow hesting. 

1 ,%Dihydro-f ,2,3-triphenvL-2-quinoxalinol ( I )  was made 
as described previously16 except that  the pseudo base was 
precipitated using potassium hydroxide solution rather 
than ammonia, and the crude product was crystallized thnie 
times from 1 : 1 cyclohexane-benzene rather than from ethyl 
alcohol. The brilliant yellow crystals are not fluorescent; 
m.p. 143-147" (195'). 

4nal.  Calcd. for C26H200?;2: C, 82.95; H, 5.36; X, 7.44. 
Found: C, 82.9; H, 5.5;  N, 7.2. 

1 ,~-I>ihydro-2-mefhoxy-f,2,S-friphenylq11inox~line. T l ~ r r e  
gritms of I was dissolved in 100 ml. of boiling methyl alcohol. 
After 4 niin., crystals of the product formed. Boiling was 
continued for another niiriute. The product (2.88 g.) was 
separated from the cooled mixture and reer>.st:tllized from 
methyl alcohol. The very pale yellow crystals fluorcwc, 
brilliant blue; m.p. 14:1-147" (175'). 

Anal. Calcd. for C27HZS0N2: C, 83.05; H, 5.68; S,  7.18. 
Found: C, 83.4; H, 5.4; S, 7.4. 

1 .&Dihydro-f?-ethoxU-l ,2,.7-t,iphenlllpuinoxaline. .4 :3olri- 
tion of 3 g. of I in 60 ml. of absolute ethyl alcohol was boiled 
for 7 min The product (1  3 8  g.) which crystallized from the 
cooled solution was recrystallized from ethyl alcohol. The 
pale yellow crystals fluoresce brilliant blue; m.p. 126-129" 
( 1450). 

Anal. Calrd. for C ~ ~ H Z ~ O X ~ :  C, 83.11; H, 5.08; S, 6.03. 
Foiind: C, 83.2; H, 5.6; N, 6.9. 

2.n-H~itnx~/-I,W-dihydro-l ,B,S-triphenylq,~inoJalil,e. A solu- 
tion of 3 g. of I in 18 ml. of n-butyl alcohol was boiled 
for 10 min. The product (3.15 g.) which crystallized from the 
cooled solution was recrystallized from n-butyl alcohol. 
The light yellow crystals fluoresce brilliant blue-green; 
m.p. 1 1 8 - 1 2 1 O  (140'). 

And.  Cal(sd. for CJoH&Sz: C ,  83.30; H, 6.52; N, 6.48. 
Found: C, 83.6; H, 6.6; 3, 6.5. 

Ioierconuersion of the ethers of I. Polrltions of the txthyl :tnd 
n-butyl ethers iJ1 methyl :tlcoliol were heated n t  70" for 2 
and 5 hr., respectively. Crystals of the methyl t+hw 
forinid dirring the heating. The product, \\.as idrntificd LIJ, its 
infrarwl qliwtrum. A soliition of the met,hyl ethf,r in ab- 
sol i i t ' l  vthyl alcohol \ m s  he:tted 6 hr. :tt 70". Thr cooled 

tls of the  ethj4 rthcr, idrntifid by their 
I n l r : t r c d  epcctruni. 

ESE.4 HVH 12.4 BOH.4TCJHIL;S 
l i ; A n ' m  4% Ror)..\fi Cri. 

A J ~  Attempted Keductive Kcarrangetileiit or 

Norcamphor 

Iieceiz'etl March 6,  196'1 

A recent examination' of the stereochemistry of 
the reduction of 4-t-butylcyclohexanone with tri- 
methylamine borane in the presence of boron fluo- 
ride led to the coiiclusion that the reduction pro- 
ceeds by an initial attack of the boron fluoride 011 

(1) 11'. hl. Jones, J .  Am. Chem. Sac., 82, 2528 (19GO). 



the carbonyl oxygcn followd by iiitennolec~ulitr 
hydride traiisfer from the aminr bor:\iicl moiety 
to the electron deficient carbonyl carbon. 

- \ 

/, 
V-U-BF, 

11 

In view of the apparent mechnnism of this reac- 
tion and the known facile rearrangements of bicyclo- 
[ 2 . 2 .  llheptanes with electron deficiencies a t  the 
number two p o s i t i q 2  we felt that it would be 
interesting to  examine the products resulting from 
the reduction of norcamphor (I) with this system. 
Thus, although predominant attack of the. amine 
t~orane a t  the number two position \vas antic.1- 
pated, it was felt that a real powibility existed for 
attack at the number one carbon with concomitant 
rearrangement. This, of course, would lead to the 
isomeric 1-norcamphanol (11). 

h i. 

c 

1 -S orc'aiii ph:ii 101 was t hc ref orc sy ii t hesi x e d  for 
comparisoii :uid thc reduction of iiorcnmphor wit,h 
trimethylamiiic horanc aiid boroii fluoride effected. 
Gas chromatographic analysis of the resulting 
products showed no detectable 1-norcaniphanol. 
Thus, despite the fact that an appreciable positive 
charge is apparently generated a t  C-2 and despite 
t'he fact that the hydride is predominately trans- 
ferred froin ai1 e.1.o conformatioil (approximately 

(2) E.(/., see E. S. Gould, Necliuuism and Structure in 
CIrguiiic C/ iwi id ig ,  Henry Holt, New York, lY59, p. 5Y4. 

-___- 

!JOc7; by g.l.p.c.), there appnreiitly docs i i o t  exist 
c.iioiigh positive charge at, C-1 to lend t o  ail.)' 
appreciable hydride traii,qfer to  this posit'ioii. 

1;X P i i  I IIM I;ST.iL 

e m -  a id  eiido-Tioi Iioineol. The eio-isonier \I as syntlic&c!l 
for comp:trisori piirpows I )?  the method of Kon?j>p:i a id  
L3wkmann~; m.p. 1%7-128.5°; rcliorted m.p. 137-128". 

enclo-norl,ornrol WIS syntlic 
:lid Iiickcrt'; m.p. 14<1-150'; 

I-.\.orca:i'phanol (in.p, 15-1.5-1 55.5'; rc.portd5 1n.p. 155- 
I56.5') \v:ts !irc~1)aretl wcortliiig to the niothod of \Vhcl:in' 
from the cortcqoriding carhos!.lic> wid .  The criidc :wid used 
i i i  the reaction w i r  obtained I ) ) ,  dissolving the corrcsljanding 

niide (prepnreJ by the method of BoehIne,O m.p. 
3 " :  rrportrdC m.p. 234-236') in g1aci:r.l acetic acid, 

adding a few drops of conrc2ntr:itrti hJ.drochloric acid a ~ c l  :I 
fivc'-foltl excew of socliiiin nitritti i n  n.ittrr. T h e  nisturt, i r : :s 
n-arnirtl on it str:im k i t h  iintil nitrogen evc~lutioii c e i t w d .  
The mixture w : i ~  then poirrrtl into w:itrr and Pstr;ictrd n.itli 
ether. T h e  ct1ic.r K:W a-;i,shrd sevrr:i,I timps irith ivater and 
then drird over sollium sulfate. 'l%e ethrr \viis reniovctl 1)). 
distillation through :t \'iyreux column. The crntltl acid \v:w 
then iisrd directly i i i  the Curtius renction as dcerrihed 1)). 
JVhrlan.6 

.Vethod of reduction. I tduct ions vc.cre rffectetl Jri th t r i- 
inoth~~lamine 1)or:tne i n  the prrsciicr of boron fliioridc cth- 
crate i i i  dry tliyly~ne solvent :ireording to thc method prr- 
vioiisly rqiortrd.! 'l'lie rediictioiis \yere stiidicd i i i  hoth hot 
(steam h t h )  anti cold (to 0 " )  solution. I n  no case was thrre 
detected any trace of 1-norcamphanol. 

Analyses of the reduction mixlures. Reaction mixtures from 
the reductions were lvorked up i l l  the normal manner.' 
The products werc rsamincti hy g.1.p.r. iwiiig an eight- 
wn foot colLrmn of F. arid 11. prepared Tide in  :t Perkin- 
I:lmer 154-13 vapor fractomr~tc~r nt 159' and an iritcxrnal prrs- 

I<eforr> using the packrrl rol~imn, it. WLS h k e d  
;it I!9Oo for 24 hr. i i i  :t sloiv strciini of 1ic~Iiuiii. Uiitlcr t h c  t a o i i -  

clitions spcc.ific~1 tlie follo\riiig rrAtriitioii tinitis ( f rom t l i t s  air 
~ i m k )  ivrrt: obwrvctl: iicircarIiIihor--lO.O niin.: 1-norcam- 
ph:iiiol -.l%.4 iniii.; oido-norl~orricol--I3.4 niiii.; c.ro-iior- 
l1~1rn~'0--1-~,2 I l l i l l .  

1 ) 1 z I ' \ I l ' l ' \ ~ K Y ' l '  ~ ~ l l l ~ ~ \ ~ l Y f ' R \ ~  
1 I l k ;  I,'YI\ 1,;RSI'YT OF' ~ l , O R I i ) . \  

I .  

Two prc\.iously iiiircportcd dinitriles. bis [p-(?- 
cyaiioethos~)pliengl]metliai~c aiid 2,2-bis/p-(2-:,y- 
anocthoxy)phenyl]propane, have bcen prepared k) $7 

dicyaiioeth~lntion of the corresponding bispheno!s., 
bis(4 - 2i~drr)x\-phenyl)ii?cthaiie and 2 ,2  - bis(4- 
liydi,osyphciiyl)prop~ii(~ (Hispheiiol A). rl'l!e uir- 
respondiug iic\v diamines, his [ p - ( 3 - a r i i i i i u ~ r o ~ ~ ~ ~ .  i- 


