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IV is insoliiblc in nat,er ))ut  soluble in cther and alcohol. 
It is optically inactive both in organic solvents and in so- 
dium hydroxide solution (as  souium salt). 

r l - 1 1 ~  infrared :il)sorption spectrum of coiiipound IV does 
not slioiv the b n i i d  (eiii.-*) a t  3250 (bonded OH).  

:~roii/n/irci!ion (I,! 111. :I niisturc: of I11 (200 mg.) and 50 
!lip. of sulfur IC:E h~~:i tod i n  a srn:rll porcelain dish covered 
n- i th  :i 1iiggc.r n n c  which ctrntained ice water. The sninll dish 
w:is hentcd in a purnfiin h t h  fur 0.5 hr. a t  180-250". A 
strorig odor of hydrogen sulfide \ma discernable immediately 
nftcr the beginning of the hcntiiig. The production of hy- 
drogen sulfide could be confirmed by  lead acetate paper. 
From the small dish n sul)stance sublimed and deposited as 
yclloa. crystals on t h c  bottom of the big cooling dish. 
The crystals were dissolved in a solution of sodium hy- 
droxide and rqirccipit:ited by acidifying n-ith h\drochloric 
:mid. Thry  could be c:xtrncted by etlicr, rcg:iined on evapo- 
rntion of the solvent, :inti recrystallized from boiling water 
(coinpountl r.1): m.p. 112". 

A n d .  C a l d .  for Cp€l, ,02: C, 72.00; H, 6.GG; mol. wt., 
150. Found: C, 71.1 ; I J ,  6.78; mol. vt., 153 (titration with 
0.l.V sodium hydroxidc). 

\'I is soluble in sodiilin c:irbonnte or sodium bicarbonate 
solutions with the evolution of carbon dioxide; it is insoluble 
in cold a.ntcr. Reactions with nlknline potassium permanga- 
nntc  or sodium nitroprusside solutions wcre xiegat,ive 
llcthsnolic, cthnnolic or ether solutions of VI  do not show 
any optical activity. 

The  niiLide of VI. A niixturc of VI (18 mg.) with a few 
drops of twice redistilled thionyl chloride was heated at 
reflux for 30 min. at 70'. The  excess thionyl chloride was 
distilled and 3 Inl. of conctl. ammoiiis wm added to the resi- 
due nhich xas  again heated for several minutes. On rooling 
a crystalline precipitate appeared which could be filtered and 
recrystallized from 50% alcohol; m.p. 1.10". 

.4nnl. Calcd. far C J I , , O S :  C, 74.48; H, 7.58;  N, 3.65. 
1:ountl: C, 74.16; H, 7.03; S, '3.S.1. 

By the analysis and m.p. of V I  and of its amide, V I  is 
identi6ed as 2,6-dimethylbenzoic acid.22, 23 

0zonoZ~isis of 111. Compound I11 (50 mg.) was dissolved i n  
a mixture of 10 ml. of glacial acetic acid and 3 ml. of acetic 
anhydride (for prevention of solidification of the acetic acid 
in the cold) in a small flask and immersed in an ice watcr 
bath. An ozone-oxygen mixture (1 : 10) from an  ozonizer 
was passed through the solution. Zinc powder, 30 mg., was 
added and the mixture heated for 1 hr. on a boiling mtc , r -  
bath. The zinc was eliminated by filtration and the ncctic 
acid and acetic anhydride by distilling in VUCIIO. The sirupy 
residue could not be crystallized, bu t  i t  reduced Fehling's 
solution and gave positive nitroprusside and iodoform reae- 
tions. Iodcform crystals, m.p. 119', could be isolated and 
gave an unchanged melting point after mixing wit,h authentic 
iodoform. 

Enzpmatic hvdrolysis of oleuropein. The oleuropein is at-  
tacked neither by emulsin which was very active in control 
experiments with amygdalin and salicin, nor by a prfpsrat,ion 
of a-glucosidase from baker yeast which nas  active in control 
experiments with maltose, nor by a lipase which was ac t iw  
on olive oil. Tannase, which was prepared from Aspergilliis 
niyer according to  Freuderiberg and Vollbrecht," showed 
activity towards oleuropein a t  a teniperature of 35' a t  pII 
5. Evidence of hydrolysis was the liberation of protocate- 
chuic ncid which could he extracted and determined qunrr- 
titatively by titration with sodium hydroxide solution (0.1.V) 
against phenolphthalein. The amount of protocatechuic acid 
did not exceed 10% of the calculated amount for the total 
hydrolysis of oleuropein. No free oleuropeic acid could be 
detected in the hydrolyzate. 
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(22) A. Shouberg and 0. Iiramcr, Ber. ,  5 5 ,  1189 (1921 ). 
(23) E. H. Rodd, Chentisti?/ of Carbon CompoundF, Viil. 

111, Part A, p. 544, Elsevicr, Xew York (1954). 
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1 i~:tlrngrnal ion of ~ ' - m c t l i o s y - 2 , , ~ - ~ l i 1 ~ i ~ ~ t h y l - ~ - o ~ ~ ~ - ~ , 7 - b r 1 i ~ ~ ~ 1 i i o r p l i ~ ~ n  niethQlJronlictc (I)  with pl~ltiiiuin osidr has pro- 
tliicod the c:i,rl)itiol mctliohromide I1 ivitli the hydroxyl group oriented towird the riitrugcri of th? cis-fiisrd "V-eont:tiiiiriq 
ring ns shoi'i-n by infr;ircd nnalysis and bj. its conversion to thc cia-tctrahydrofiiraiio compounds IT' and VII I .  Pyrolysis of 
I1 in lmiling 1-nonsnol gave the free ki:ise (VI) .  Similnr hydrogrnntion of the haec \' yielded the tlinstrrcoisomeric cnrl~inol 
(IX) to the iipparrnt esciiision of V I ;  lithium alilminiim hydride reduction of 1' nflorded a 504107~ yield of I S  nrrtl a lOyo 
yirl(i of 1-1. Treatment of VI and IS xit,h boiling 4870 hydrohromic acid led to the phenolic conipounds X :~nd  S V I I ,  re- 
spectively. Compoiind V I  was a130 converted t o  t,he phenethyl anslogj XV and XI'III which along with VI, IX, x, the 
di-0-acetyl derivative of X,  and XVIII  have been tested in mice for analgesic potential. 

In  the preceding paper1 we reported that methyl- 
niagiiesium iodide adds to 3'-niethoxy-,3,kli- 
metliyl-9-oxo-G,'i-benzornol.Dhnn methiodidc (I) to 
give a 9-nwtJliylcarbinol a i th  the hydrosyl oriented 
toward the nitrogen (equatorial for the hydroaro- 
matic ring), while the free base (V) and methyl- 
lithium or methylningnesiuni iodide give principally 
the diastereoisomer. The present report is con- 

(1) E. 1,. hlny and Iliroshi Iiugita, J .  Org. Chein., 26, 
188 (1Xil). 

cerned with the addition of hydrogen to I and 1' 
to further study this perhaps partially electrically 
controlled asymmetric induction and to prepa1 c 
compounds of possihlc neuropharInacologi(. value 

Hydrogenation of I uhing platinum osidc aii'ordid 
the carbinol I1 with thc hydrosyl cis t o  the imino- 
ethano system analogous to the Grignard reaction.' 
This was provcd by coni-ersion of I1 In good yield 
to  the furnno compounds IV and VI11 and by the 
fact that  the infrared spectrum of the hnse VI ,  
derived from I1 indicated strong OH-E bondiiig 
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indication of the presence of a free hydroxyl and 
a vinyl group and some bands characteristic of a 
t etrahydrof wan. a 

Hydrogenation eb I11 and XI1 with palladium- 
charcoal yielded the tetrahydronaphthalene car- 
binols VI1 and XTII respectively whose 0-acetyl 
derivatives (XI aud g V )  showed no appreciable 
infrared spectral differences either as a liquid film 
or in carbon disulfide in the 1240 cm.-' region. 
The axial acetate of l-methyl-2,6-diphenyl4 
piperidinol, on the other hand, presents a more 
complicated pattern in the 1220-1250 cm.-' 
region &ah the equatorial which exhibits a single 
maxinhum.4 
An attempt to convert VI to IX by equilibration 

with aluniinum isopropoxide in refluxing isopropyl 
alcohols (seventy hours) gave an 85'% recovery of 
VI. There was no evidence of inversion. 

Conversion of VI and IX to the corresponding 
phenolic compounds X and XVII was effected by 
boiling 48% hydrobromic acid without rearrange- 
ment or inversion at C-9 as shown by diazomethane 
methylation of X and XVII to VI and IX respec- 
tively. Cornbound VI was also transformed into 
the phenethyl analogs XV and *I11 by st,andard 
reactions.6 These six carbinols and the di-0-acetyl 
derivative of X have been evaluated' in mice for 
analgesic potential. Only XVIII and the di-0- 
acetyl derivative of X, both at least twice as 
potent as morphine, showed promise. In general 
the 9-carbinols were less effective than the 9- 
methyl relatives.' 

EXPERIMENTAL 

Melting points were determined in a capillary (Hershberg 
apparatus, total-immersion thermometers). Microanalyses 
were done by Paula Parisius, Evelyn Peake, and Byron Baer 
of the service iualytical laboratory. Infrared spectra are by 
H. K. 'Miller and Ann Wright of this Institute, unless other- 
wise noted. 

cr-9-Hydrozy-d'-methozy-d,B-diniethyl-BJ 7-benzoniorphan 
methobromide (II).* Platinum oxide (0.2 g.), 2.0 g. of I9 and 
40 ml. of methanol absorbed one molar equivalent of hydro- 
gen during 1 hr. The  filtered solution was evaporated t o  
dryness at the  water pump. Digestion of the residue with 30 
ml. of acetone, cooling and filtration, gave a precipitate 
which waa reorystallized from ethanol; yield 1.5 g. (75%), 
m.p. 234236O,. E$' 3.11 p .  

A d .  Cdcd.  for ClsHaBrN02: C, 56.13; H,  7.0G; Ur, 23.35. 
Found: C, 55.92; H, 6.94; Br, 23.21. 

(yS-Hydrozy. ~'-m~elhox~-Z,5~din~elhyl-6,7-benzomorphun 
(VI) iydrobromide. I1 (1.5 9.) and 9 ml. of 1-nonanol were 

(3) L. J. Bellamy, znjfrared Spectra o j  Complex dfolecztles,  
Wiley, New York, 1954, p. 104. 

(4) R. E. Lyle and G. G. Lylc, J .  Org. Chem., 24, 1679 

( 5 )  A. A. Youssef, M. E .  Baum, and H. H. Walborsky, 

(6) E .  L. May and N. B. Eddy, J .  Org. Chem., 24, 1435 

(7) N. B. Eddy, chief of the section on analgesics of this 

(8) The a and 6 designations are arbitrary (cf. ref. 1). 
(9) J. G. hlurphy, J. H. .4ger, antl E. L. \ lay,  J .  Org. 

( 1969) * 

J .  Am. Chem. SOC., 81,  4709 (1959). 

(1959). 

Institute. 

Chem., 2 5 ,  13Sti (l!%O). 

refluxed (stirring) for 15 min. (clear solution after 10 min.) 
cooled under nitrogen and diluted with ether. The  mixturc 
waa extracted thrice with dilute hydrochloric acid. The  com- 
bined extracts were made alkaline and extracted with ether. 
Drying and evaporation of these extracts left an oil which 
w a ~  distilled evaporatively (bath temperature 140-150"/ 
0.2 mm.) t o  give 0.6 g. (60%) of VI which in 5 ml&acetone 
was neutralized with 30% hydrogen bromide in acetic acid. 
The hydrobromide resulting (0.7 g.) melted a t  204-207'; 
needles from ethanol-ethyl acetate, m.p. 214-216', A::' 3.1 

Anal. Calcd. for C161nBrN02: C, 54.88; H, 6.75; Br, 24.34. 
Found: C, 54.85; H, 6.96; Br, 24.30. 

The base VIIO crystallized from petroleum ether (b.p. 
' 3 0 ' )  in granules of m.p. 81-82' Azfp~ 2.87 p,  A::' 
2.95 p, ~2:: 3495 em.-' (broad, indicative of intramolec- 
ular OH-N bonding).ll 

a-l~,9-Dihydrox~~-b,ii-dimethyl-6,7-benzomorphan (X). 
The hydrobromide of V I  (0.7 g.) and 5 ml. of 48% hydrobro- 
mic acid were refluxed for 15 min., cooled, made alkaline 
with ammonium hydroxide and extracted four times with a 
total of 30 ml. of chloroform. The  dried (sodium sulfate) ex- 
tracts were evaporated to  dryness. The  residue, in ether, was 
treated with 30% hydrogen bromide in acetic acid t o  give 
the hydrobromide of X which crystallized from ethanol- 
ethyl acetate in a yield of 0.3 g. (45y0), m.p. 223-225'. It 
was convertrd to  the  base (aqueous ammonium hydroxide) 
which crystallized from ether-ligroin (b.p. 3&60°) in rec- 
tangles, m.p.  15,5157'. 

Anal. Calcd. for CI~HIPO?: C, 72.08; H, 8.19. Found: C, 
71.93; H,  8.21. 

~-Q-Hydrox~-l'-nlethox1~-2,5-dimethyl-6, 'I-benzomoTphan 
(1x1. Methanol ( 8  ml.), 0.48 p,  of V9 and 0.1 g. of platinum 
oxide absorbed one molar rquivalent of hydrogen during 80 
min. The filtered solution was evaporated t o  dryness in 
vacuo. Distillation of the residue a t  165-175" (air-bath tcm- 
perature)/0.3 mm. gave 0.46 g. of product which crystallized 
from ether-ligroin (b.p. 30-60') in needles of m.p. 115.5- 
117'; AzF1 2.77 (weak, sharp) and 2.9 p ,  vkt: 3634 
cm.-' (medium) and 3591 cni.-' ( ~ t r o n g e r ) . ' ~  These maxima 
were independent of dilution. 

A d .  Calcd. for CISH?INO?: C, 72.84; €1, 8.55. Found: 
C, 72.86; H,  8.34. 

The picrate crystallized from ethanol in yellow needles of 
m.p. 213-214" dec., A:::' 2.85 (sharp) and 2.98 p. 

Anal. Calcd. for CzlHz4S40s: C, 52.93; H, 5.07. Found: 
C, 53.04; HI 4.79. 

The  hydrochloride crystallized from ethanol-ethyl acetate 
in needles, m.p. 243-245', x::;' 3.05 p .  

Anal. Calcd. for C,$Hd!lYOn: C, 63.48; H, 7.79; C1, 12.49. 
Found: C, 63.33; H, 7.72; C1, 12.24. 

The melhiodide crystallized from ethanol-acetone in 
rectangles, m.p.  203-205", At::' 3.07 p .  

Anal. Calcd. for CI6H2JNO2: C, 49.35; HI  6.21. Found: 
C, 49.57; H, 6.29. 

Reduclion of V wilh lithium aluminum hydride. To a solu- 
tion of 0.1 g. of lithium aluminum hydride in 20 ml. of dry 
ether was added 0.66 g. of V in 10 ml. of dry ether. After 
refluxing for 2 hr. 0.4 ml. of water was added and inorganic 
material was filtcwd. The filtrate was concentrated some- 
what, cooled and filtcred t o  give 0.23 g. of I X  (p-isomer), 
m.p. 108-110'. The filtrate was evaporated t o  dryness and 
the residue, in 3 ml. of acetone, was treated with dry hydro- 
gen chloride to  a pH of 6. Cooling gave 0.11 g. of the hydro- 
chloride of IX (total yield of p-isomer 49%), m.p. 230-232" 
after a recrystallization from ethanol-ethyl acetate. Thc 

f i .  

(10) Refluxing 0.37 g. of V I  and 0.4 g. of alumit~riin is(]- 
propoxide, in isopropyl alcohol containing 0.2 ml. of aretone 
for 70 hr.& resulted in no inversion of the hydroxyl group antl 
recovery of 0.33 g. of VI. 

(11) We acknowledge the advice and aid of Ilr .  H. 31 
Fales of the Xationd H m r t  Institutc,, in this determinatior~, 
madc in th(% I3clckm:inn II?-7. 
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acetone filtrate was evaporatrd t o  dryness and the residue 
converted t o  the base (dilute ammonium hydroxide- 
ether). Evaporation of the ether layer left crude VI which 
gave 0.1 g. (11.3y0) of the  hydrobromide of VI ( a  isomer); 
m.p. 213-216". 

~-2',~9-Dihydroxy-2,5-di?nelh~jl-fi,7-benzomorphan (XVII)  
hydrobromide. The hydrochloride of I X  (0.4 g.) and 4 ml.  of 
4870 hydrobromic acid were refluxed gently for 10 min. and 
evaporated t o  dryness at the  water pump. The residue was 
washed thrice with ether and triturated with acetone to  give 
0.3 g. (707') of crystalline hydrobromide; m.p.  230-232' 
dec. after a recrystallizatinn from ethanol-ethyl acetate. 

.4na(. Calcd. for CI4HZ3BrSO2: C, 53.51; H ,  6.41. Found: 
C, 53.54; H, 6.65. 

The base (XVII)  crystallized from ethyl acetate in nerdles 
of m.p. 215-217". 

Anal. Calcd. for CIIH1~?lr02: C, 72.08; H, 8.19; S, 6.00. 
Found: C, 71.40; H, 8.34; N,  5.84. 

Methylat,ion of X and XVII  with ethereal diazomethane 
(ethanol, 2 days, room temperature) gave VI and I X  re- 
spectively, showing no inversion at Cg or rearrangement dur- 
ing tho acid o-demethylation. 

cu-2',9-Diacetoxy-2,5-dimelhyl-6,~-benzomorphan, hydrohro- 
niide. V (0.47 9.)  and 4 ml. of acetic anhydride were refluxed 
for 1.5 hr.,  treated with water and made alkaline with 
ammonium hydroxide. The base was extracted with chloro- 
form and distilled a t  160-1 70" (ba th  temperature)/0.3 mm. 
to  give a viscous oil R-hich, in acetone, was neutralized with 
30y0 hydrogen bromide in acetic acid giving 0.58 g. of 
hydrobromidr, m.p. 252-254". Recrystallized from 95% 
ethanol, the m.p. rose t o  263-264" rectangles. 

A n a l .  C'alcd. for C18H24Br;h;04: C, 54.29; H ,  6.07. Found: 
C, 54.53; H, 5.80. 

~-9-Hydrox~-2'-melhor~~-5-mefh~l-~-phenethyl-6,~-benzo- 
iiiorphan (SV) hydrobromide. By a procedure described for 
the corresponding 9-methyl carbinol' this hydrobromide was 
ohtained (from 0.8 g. of VI) in a yield of 0.2 g. (0.4 g. of VI 
w w  rwovcred after the phenylacetylation step), m.p. 233- 
235" aftc,r a recrystallization from acetone-ethanol. 

Anal .  Calcd. for C22HZRBrNOZ:.C, 63.16; H, 6.74. Found: 
C, 62.92; H, 6.98. 

a-2',9- Dihydrox~j-5-nieth;y1-2-pheneth yl-6,7-benaomorphan 
(XVII I )  hyrli,obromide. The hydrobromide of XV (0.2 g.) and 
3 ml. of 48y0 hydrohroniic acid was refluxed for 10 min. and 
evaporated to  dryness at the watcar pump. Ethanol was 
added and the civaporation repeatrd. The residue was 
washed with c3thar several times and triturated with acetone 
giving 0.12 g. of XVIII  hydrobromide, m,p,  194-195' after 
recrystallization from ethanol. 

.lnd. (Med.  for C2,H2&rK02.1/2 C2HsOH: C, 61.82; 
H, 6.83. Found: C, 61.57; H, 6.67. 

T h r  hiltlrochloride melted at) 214-216' after recrystallizing 
from ethanol and dryino; a t  100' for 3 hr. 

.1na/. Calcd. for C21H&1S02: C, 70.09; H, 7.28. Found: 
C, 70.19; H,  7.55. 

a-l,2-Dih~yrlro-2-h~drox?/-r-methoxy-l-nie~h~l-l-( 2-di- 
methylaminoelhyl) naphthalene (111). I1 (0.5 g.) and 7 ml. of 
10%) sodium hydroxide were refluxed gently for 10 min. 
The libcrat,cd oil wits dricd (sodium sulfate) in ether. Evap- 
or:ition of thc t t h w  left a residue which crystallized from 
p,btroleuin ether (b .p .  30-60') in rectangles (0.23 F;. 66yC) of 
in.1). 66-68", 274 mp ( E  12,670), X:Y;" 3.0. p 
(hroad) 3.25 u (broad). 

: i i ia l .  Calctl. for CIRHz3NO2: C, 73.51; H, 8.86. Found: 
C, 7:3.2:3: H. 8.59. 

1,2,.?a,~,~5,.9h-H~rahr~rlro-8-inethoxy-9b-~eih ylnaphthol( 2, I -  
b) , furan ( c i s )  (VII I ) .  111 (220mg.), 140mg. of methyl iodide, 
and 3 nil. of methanol were refluxed for 1 hr. t o  give, from 
ethanol, 300 tng. of the methiodide, m.p. 182-184' dec., 
A:::' 2.94 p .  (.4nnl. Calcd. for Cl,H261N02: C, 50.62; 
H, 6.49. Found: C, 50.67; H,  6.57). This methiodide (280 

mg.), 3 ml. of water and 3.1. ml. of 0.23M thallous hydroxide 
were kept on the  steam bath for 10 min. and filtered from 
thallous iodidr. The filtrate was evaporated t o  dryness in 
vacuo and the rcsidual methohydroxide of I11 distilled a t  
105-115" (0.3 nini.) giving 160 mg. of colorlrss distillate 
which, in ethrr,  \vas s-ashrd with 5% hydrochloric acid, thr,n 
\wtr.r, d r i d  and rcdistillr>d; yirld of IVI2 130 mg. ( 8 7 7 ~ ) ,  

m,,I  272 nip ( t  14,730), A:;:' 9.3 p . 3  Freshly pre- 
p a r d  I V  (90 nig. i n  a lit,tle methanol) was added t o  20 
mg. of prc~-rcdriec~d p1:itiniim oxide in 3 ml. of niethanol and 
th(,  niixturc shakm rind(,r hydrogen until absorption ceased: 
one molar cqriivalont was ahsorbed. The reduction product 
\vas distillpd at 0.3 m m .  (ba th  temperature 95-105"), giving 
85 mg. of YIIJ! X ~ ~ ~ s " "  280 mp ( e  2410), A:!,H,S" 9.31 p. 

. tnoi .  Calctl. for C14H180z: C, 77.03; H, 8.31. Found: C, 
76.71; € I ,  8.5:'. 

a-2- H ydror  Y-me1 hoxy-1 -methyl- 1 -( 2-dinieth ylam inoethy1)- 
I,B,3.4-te/rah?/tllDnnphthalene VI1 hydrochloride. TI1 (340 
mg.), O . S  g. of 5C4 palladium-charcoal, and 15ml.  of methanol 
ahsorbed on(' molar equivalent of hydrogen during 20 min. 
The filtcwd snliition was evaporated t o  dryness a t  the  water 
pump leaving a residue which, in acetone, was neutralized 
with dry hydrogen chloride and left overnight a t  -5". T h r  
hydrochloride which crystallized (285 mg.) melted at 177- 

Ana/ .  Calcd. for Cl&2,C1N02: C, 64.07; 11, 8.73; CI, 11.82. 
Found: C, 63.69; H ,  9.02; CI, 11.66. 

The 0-acetyl derivative (XI) ,  A?*y 5.74, 8.06 p, was 
analyzed as the  picrate; m.p. 142- 143" (from alcohol). 

Anal. Calcd. for C21H&1010: C, 53.92; H ,  5.65. Found: 
C, 53.83: H, 5.83. 

~-2-€lydroxy-7-~riethox~~-l-methy1-1-( 2-dimethylami?~oeth y1)- 
1,2,3,4-tetrahydronaphthalene (XI I I )  hydrochloride. The meth- 
iodide of I X  (0.47 g.) and 5 ml. of 10% sodium hydroxide 
were refluxed gently for 15 min. The  separated oil ( X I I )  was 
dried in ether and distilled a t  0.3 mm. (140-155", bath tem- 
perature) yielding 230 nig. of colorless XII,I3 275 
nip ( e  12,680), 2.8, 3.0 p .  XI1 (30 mg.) was hydro- 
!:I natcd as described for I11 giving 25 mg. of the hydrochlo- 
ride of XII I ,  rectangles from ct,hanol-ethyl acetate, n1.p. 

Anal .  Calcd. for Cl&&1~02: C, 64.06; H ,  8.73. Found: 

A C 2 H ~ O H  

180"; A::;' 2.84, 3.04 p .  

206-208", A;g"' 2.94 p .  

C, 63.52; H ,  8.47. 
The 0-acetyl derii>atwe (XIV), 5.74, 8.05 p, 

crystallized as the hudrobromide (from acetone); m.p. 200- 
2020, A : y  5.75 p. - 

Anal .  Calcd. for C,,H9.BrN01: C. 55.96: H. 7.30. Found: ." ._ - ,  , ,  
C, 56.18; H,  7.34. 

Reaction o,f I with ethylniagnesium bromide. The reaction 
was carried out as with methylmagnesium iodide and I.' 
From 1.5 g. of I, the yield of crude methiodide (containing 
inorganic salts) was 0.8 g. This was pyrolyzed in 1-nonanol as 
described for I1 giving 0.25 g. of distilled base, A:::' 2.9 p ,  
the  hydrobromide and picrate of which were found t o  be 
identical with those of VI  obtained by catalytic hydrogena- 
tion of I and pyrolysis of the  carbinol (11) thus formed. Sub- 
stantially the,same results were obtained with propylmagne- 
sium iodide and I.* 
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(12) Because of the apparent air densitivit,y of this com- 
pound i t  was difficult to  get meaningful C, H, values for 
IV. 

(13) Exhaustive methylation of XI1  as described for 
I11 gave nitrogen-free material which rapidly polymerized. 
The initial of 277 mp (6 mp higher than tha t  of I V )  
and consistent with a trans-fused tetrahydrofuran ring 
post,ulat,ed before in the corresponding methyl carbinol 
series (c f .  reference 1) rapidly shifted to a shorter wavc 
length on standing in alcohol. 


