
the carbonyl oxygcn followd by iiitennolec~ulitr 
hydride traiisfer from the aminr bor:\iicl moiety 
to the electron deficient carbonyl carbon. 
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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 
tiorane 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 
cornparisoil :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. 
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!JOc7; by g.l.p.c.), there appnreiitly docs i i o t  exist 
c.iioiigli 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 

eso- 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 \v: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 tduc t 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 xvere 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- 
m i  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- 



pheiiyl]iii(~thaiie aiid I',"-t,is[p-(:;-~~iiiiiiopropo~y~.. 
phenyl ]propane, w e r ~  prepared by hydrogenation 
of the dinitriles. 

The general procedure> adopted for these prep- 
arations is a modifiratioii of that of Cook, and Reed' 
They described the cyanoethylatioii of pheiiol and 
the dieyanoethylation of such conipouiids as 4,4'- 
dihydroxybiphenyl aiid tht? various dihydroxyben- 
zeiies and iiaphthalwes. "Ciidue" polymerization 
of acryloiiitrile was eiicouiitrlred during cyano- 
ethylation of phciiolio compounds at, 120-140° using 
either sodium metal or trinieth~lbcrixylamnloninm 
hydroxide as the hasic c:yaiioet hylation (Latalyst. 
However, with sodium inethoxide as catalyst,, 
polymerizatioii of the acqhiii tr i le was oiily slight'. 

In  thc preswt cyiioethylatioii prowdurc, so- 
dium l-butoxidv vxs uscd as 
It was thought that, this rata 
greater basicity, might, be nior 
sodium methoxide. X large ex 
was used to insure dic.y:inoethylatioii of t,hc 1)ispheiiol 
aiid also to  wrv(> as t,he solvent. Cuprous chloride 
was added as a stabilizer? for the wryloiiitrile, 
although the n tw it. of this addition -was iiot 
demonstrated. 

Cat'alytic hydrogeiiatioiis of thc t \vo dinitriles 
to the correspoiidiiig diamiiic-s wcre carried out iii 

1,2-dimethoxyethaiic over Raney c ~ b a l t .  When 
hydrogenatioii WAS cwnpletc., the di:irniiies had 
remarliable thcrnial stability. sho\ving no signs of 
decornpositioii during distillatioii ut pot tempera- 
t iircs up to 2.50'. Somc decomposition was encoiin- 
tercd, howcver, during distillatioii of diamiiie 
saniplcs obtaiiied from hydrogeiiatioiis in whicah 
less than thv thrloretical aniouiit of hydrogen had 
been ubsorbcd. Both distilled diamiiies solidified 
slowly oil standiiig a t  rooin temperaturc. 

The purity of the his [p-(3-amiiiopropox~)- 
phenyl] niethaiir obtaii i~d is somewhat dubious 
as iiidiwted by ;I very low nitrogen analysis. 
However, a .mnplc of this material did undergo 
c.oiidensat i o i i  polymti i t  ions typiwl of ciimiiiics 



Anal. Calcd. for CIgH18SZOr: C, T4.4'3; H, 5.92; S,  9.13. 
Found: C, 74.60; H, 5.69; X, 8.99. 

Bis [p-(S-a, , i inopropo~y)phenyl]  methane. The above puri- 
fied dinitrile, 30.3 g., was dissolved in 500 ml. of 1,Z-di- 
methoxyethane and hydrogenated as in the preceding hydro- 
genation. Ten grams of freshly prepared Rariey cobalt cat- 
alyst and 115 g. (7 moles) O F  :tmmoni:t were used. Thr  hy- 
drogertatioti i)rowcded s~rioothly brtwcwn 84-1 16" while at 
3280-3460 p.s.i.g. ' 1 ' 2 1 ~  criitic. tlinniinr \vas flash-distilled a t  
0.5 mm. All tlistillatc~, boilirig 1.11) to 2-40" wits collected. This 
clear, colorlcw tlisti1l:itr \vas rediatill(d through a 4"-Vig- 
reux colunin (AIitti-L:h) at  0.5 nirii. prcssiire. Xine tmi  arid 
one-half gr:inw Of tlistillutc boiliiig n!, 219-222O n x s  col- 
lec ted . 

. tncd. Ci11ctl. for CI~Hnl ,Sz02 :  X, 8.91. E'oiind: N, 7.70. 

ilclinowletlgmcnt. The author wishes to t'haiik hlr .  
W. A. W:iddell, ,Jr., for the catalytic hydrogena- 
tions, arid Dr. .Jack Preston arid Mr. A. ]I7. Laiig 
for preptiring thr his(4-hydroxrpheiiyl)methane. 
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Acid Constants of Heteroannular Substituted 
Ferrocenoic Acids 

COOH 0 
Fe Ro 

--C?Hj ( i .34  f 0.01  6 . 4 %  
--CH?CsHj 
-H 6 I 1  i 0.01 (i . 20 
---<!OCbHi 5.90 f 0 .04  __ 
-CH(OH)CnHj 5.84 f 0 01 ~. 

--C( )CH.u < 5 .  76 * 0 . 0 2  *?I . $10 

- 6 . 2 5  ZIL 0.01 

pI<., for l)cJnxoir x i d  ill 50\;, (~tliniiol :tt 25". 5,(i8; 
__- . -~  - 

It c u i  be swii that the acid strengths of the SUI)- 
stituted ferrocenoic acids vary in the cxpertccl 
Iiiaiiiier according to t,he electron doiiating or with- 
drawing properties of the substituent. Frirthci., 
:I plot of our ph', \-slues agaiiist Hniiimett, para  
signia c o i i s t i i i i t ~ ~ ~ ~ ~  yieldccl a satisfactory straight 
liiic. of slope 0.74. Xesnicyaiiov's \-aliies for (%ci;, 
Iiiethaiiol similarly trent,cd gave :L slop(. of 0.81. 

.Ilthoiigh sigma cwnstnnts are not kiiowii for th(1 
a-hydroxybeiizyl group,6b it does appear that the 
a-liydlos!rbciizylfcrr~)reiioi(~ avid is o i i  t of l i i i t  with 


