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allowed to come to room temperature and stand for 18 hr. 
under anhydrous conditions. After removal of thionyl 
chloride in vacuo without heating, the residue ,was diluted 
with methylene dichloride and the solution cautiously 
washed with dilute ice cold sodium bicarbonate solution 
followed by water washes to neutrality. Drying of the solu- 
tion over sodium sulfate and evaporation under reduced 
pressure left a light yellow oil which crystallized from 
methylene chloride-ether, yielding 0.17 g. of the dichloro 
compound 111, 1n.p. 166-169"dec. For the analytical 
specimen, a 100-my. sample of 111 m-as chromatographed on 
5 g. of silica gel. Methylene dichloride-hexane (1:l) and 
methylene chloride eluted tracw of oil while the desired 
product was eluted with methylene dichloridc-ether (4:  1). 
Crystallization from methylene dichloride-ether gave ma- 
terial of m.p.12 172-174" dec., A,,, 326 mp, log e 4.20. 
Infrared A,,, 5.78, 6.08, 6.55, and 8.03 (broad) p. 

Anal. Calcd. for C26H3&12XOX: C, 64.45; H, 8.11; C1, 
14.64; N, 2.89. Found'3: C, 63.98; 11, 8.15, C1, 15.26; N, 
3.09. 

(b)  A solution of 11.0 g. of I Ib  in 100 ml. of thionyl chloride 
which had been distilled several days previous to the reaction 
was allowed to stand overnight a t  room temperature. The 

(12) Thc melting point varied coiisiderably with the rate 
of heating. Rapid dptermination for this sample gave 175- 
177" dec. 

(13) Considerable difficulty w i s  experienced in obtaining 
accurate and consistent analytical figures, apparently due 
in part to acetone of solvation. Chlorine values were usually 
high while direct oxygen determination was unsatisfactory. 

mixture was worked up as described for (a)  and th(3 rc-siducx 
remaining after removal of methylene dichloride was t rwted 
with ether yielding 8.31 g. of tan precipitate, m.p. 163- 
166" dec. This precipitate was taken up in 75 ml. of mcthyl- 
rile dichloride and absorbed onto a column of 150 g. of silica 
gel. Elution with the same solvent gave small amounts of 
brown gummy material which was discarded whilc elution 
with inethylene dichloride-ether (9:  1)  gave 0.9 g. of 2- 
hydroxymethylene - 5 c ~  - androstan - 170 - 01 - 3 - one 
17-acetate (IC),  n1.p. 182-184", identified by ultraviolet, 
infrared and mixed melting point determination. The 
methylene chloride-ether (4 :  1)  eluate was crystallized as in 
(a )  yielding 4.75 g. of 111, m.p. 172-174" drc. and a second 
crop of 0.46 g., m.p. 168-172'. 

-Acid hydrolysis of 2(bis-P-hydrozyethylaini,ioi,ieth~/le)1e)- 
6a-anrlrostcl,i-ITs-ol-S-one 17-acetate. When 0.15 g. of I Ib  
was added to 6 ml. of 254 hydrochloric acid, solution occurred 
immediately followed by crystallization within a few min- 
utes. Filtration yielded 97 mg. of 2-hydroxynirthylene-5a- 
androstan-17p-ol-3-one 17-acetate (IC),  m.p. 183-185'. 

Acid hydrolysis of 2-(bis-~-chloroethylaininometh~ylene)-6a- 
androstan-17~-ol-Y-one acetate. (a )  Aqueous. Treatment of 
0.1 g. of dichloro compound I11 with 5 nil. of 2% hydro- 
chloric acid (overnight stirring a t  room temperature) gave 
90 mg. of recovcred dichloro compound. 

(11) Acetone. A solution of 100 mg. of I11 in 2.5 nil. of 
acetone, 0.;i nil. of water, and 10 drops of 5 %  hydrochloric 
acid was stirred for 1 hr. at room temperature whence 
precipitation occurred. Cooling and filtribtion yielded 85 mg. 
of IC, 111.p. 185-187". 
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6-R.lethoxy-l-naplithylacet1c acid uas converted to  6-methoxy-1-naphthylacetonitrile. Reduction of the nitrile yirlded 
the amine which, on acylation x i t h  propionic anhydride, gave A'-(6-methoxy-l-naphthyl-p-eth~ 1)propionamide ( I Ia ) .  
Cyclodehydration of the amide and hydrogenation of the product gave 4-ethvl-8-methosy-l,2,3,l-tetrahydrohcnz [fliso- 
quinoline (VIa)  which mas converted to X-carbethoxy-4-etli~ 1-8-methoxy-1,2,3,4-tetrahydrobenz [f]isoquinoline (VIb). 
Acylation of 2-(6-methoxy-l-naphthjl)ethylitmine with diethyl malonate gave the malonamate I Ib  which on cyclization and 
redurtion afforded 4-(2-hydros~-ethyl)-8-metho~~~-l ,~,3, l - te t r~h~~drol~enz [f]isoquinoline (VId). The latter substance y a s  
converted to N-carbethox~~-4-(2-hydroxyethyl)-8-methoxy-l,2,3,4-tetrahydrobenz [f]isoquinoline ( W e )  and iY-carbometh- 
oxymethyl-4-(2-hydrosyethyl)-8-inethoxy-l,2,3,4-tetrah~~drobe1iz[f]isoquinolirie (VIf). 

I n  continuing our work on the preparation of 
azasteroids we h a w  undertaken the synthesis of 
some derivatives of 1.2,3,4-tetrahydrobenz [fliso- 
quinoline which hcnr a resemblance to the potcnt 
estrogen, bisdehydrodoisyiiolic acid. 

The starting material in our work, G-mcthoxy-l- 
iiaphthylacetic acid (Ia), was prepared from 2- 
methoxynaphthalene by methods described in the 

(1) This investigation was supported in part by a re- 
search grant, CY-2999 (C3), from the  National Cancer 
Institute, Public Health Service. 

(2) Department of Chemistry, T h e  Upjohn Company, 
Kalamazoo, Mich. 

(3) For a review of the doisynolic acids, see L. F. Fieser 
and 17 Firscr, Slcroids, Reinhold Publishing Corp., New 
York, N. Y., 1959, and referencw contained therein. 

l i t e r a t ~ r e . ~  Treatment of G-methoxy-l-naphthylacr- 
tic acid with phosphorus pentachloride gave a crudc 
acid chloride which was treated with ammoilium 
hydroxide to  afford G-methoxy-l-iiaphthylawta- 
niide(1b) in yield. Attempts to  reduw the 
amide to the corresponding amine IC by meam of 
lithium aluminum hydride in ether or tctrahydro- 
furan solution were unsuccessful, presumably bc- 
cause of the iiisolubility of the amide (or salt of the 
amide) in the solvents used. To circumvent this 
obstacle, we chose to dehydrate the amide and re- 
duce the resulting nitrile to the desired amine. G- 

(4) G. Stork, J .  Am. Chem. SOC., 69,576 (1947); G. HabeF- 
land, Ber., 69, 1380 (1936); E. Ruchta, 11. lilisch, S. Maier, 
arid H. Bayer, :inn., 576,7 (1952). 
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hIethoxy-1-naphthylacetamide was dehydrated5 
with phosphorus trichloride to give G-methoxy-l- 
iiaphthylacetonitrile (IC) in 81% yield. Reduction 
of the nitrile using a mixture of lithium aluminum 
hydride and aluminum chloride,6 and work-up of 
the reaction mixture using sulfuric acid gave an 
80% yield of 2- (6-me t hoxy- 1 -naphthyl) e thylamine 
sulfate (Id). 

Ia. R = CO,H 

c. R - CX 

IIa.  R =  CH3 
b. R = COSHJ 

d R = CH,NH .1/2SO,= 
e. R =  C‘HlNHJ 

b. R = COzCzH:, 

IIIa.  R =  CH3 
h. R =  CO,C,H: 

VI&. R = CHI; R ’  = H 
b. R = CHa; R‘  
C. R = C O G H s :  R’ = H 

C02CzHj 

d. R = CHieH;’R’ = H 
e. R = CH2OH; R’ = C02CZH5 
f. R = CHzOH; R’ = CH2CO2CH3 

mo 
1’1 I 

2- (6-AIcthoxy-1-naphthyl) et hylaniinc (Ie) was re- 
generated from its sulfate salt and converted to .V- 
(G-mc thoxy-1-napht hyl-P-ethyl) propionamide (I Ia) 
in 94% yield using propionic anhydride. A Bischler- 
Snpieralski cyclization of I Ia  with phosphorus oxy- 
(ahloride and catalytic reduction of the intermediate 
dihydrobenz [f ]isoquinoline IIIa  afforded 4-ethyl-8- 
methoxy - 1,2,3,4 - tctrahydrobenz [f]isoquinoline 
(\’In), which was isolated as its perchlorate salt i n  
(ilY0 yield (from IIa).  Attempts to efyect the one 
step conversion of 2-(6-methoxy-l-naphthyl)cthyl- 
aminc(1e) to the tricyclic amine VIa via the Pictet- 
Spengler method7 were unsuccessful. Acylation of 
4 - ethyl - 8 - methoxy - 1,2,3,4- tetrahydrobenz [f]- 

( 5 )  F. Salmon-Legagneur, Bull. SOC. chinz. France, 580 
( 1952). 

16) R. 1,’. Nystrom, J .  A m .  C h ~ n z .  Soc., 77,  2544 (1955). 
( i )  Sce \Ir. AI. JVhalej. :mil T. 11. Govindachnri, Org. 

/It~uctzons, 6, 151 (1951). 

isoquinoline with ethyl chloroformate gave N -  
carbet hoxy-4-ethyl-8 - methoxy - 1,2,3,4 - te trahydro- 
benz[f]isoquinoline (VIb) in 90% yield. 

We next turned our attention to the preparation 
of 4 - (2 - hydroxyethyl) - 8 - methoxy - 1,2,3,4 - tet- 
rahydrobenz [f]isoquinoline (VId), since this sub- 
stance could serve as a precursor to other analogs of 
bisdehydrodoisynolic acid as well as 13-aza tetra- 
cyclic steroids. 

Acylation of 2- (6-methoxy- 1-naph thyl) et hyl- 
amine (Ie) with an excess of diethyl malonate gave 
ethyl N -  (6-methoxy-1-nap hthyl-p-e thyl) malona- 
mate (IIb) which was cyclized with phosphorus 
pentoxide to afford a material in 43% yield which 
has been assigned structure IV. This structure is 
chosen in preference to the conventional tautomeric 
structure I I Ib  on the basis of its infrared spectrum. 
The cyclization product exhibits no significant ab- 
sorption in the normal ester carbonyl region, but 
sho\vs broad and intense absorption at 1640-1600 
cm.-l which can be attributed to the vinylogous 
urethan and aromatic systems of IV. Furthermore, 
the spectrum has an absorption band a t  3350 em.-’ 
which is evidently due to the stretching of a nitro- 
gen-hydrogen bond, a boiid which exists in struc- 
ture IV, but not in structure IIIb.8-10 A third pos- 
sibility for the cyclization product which is perhaps 
less probable, is the enolized-chelated structure J’ ; 
the infrared spectrum of the product is not iiicon- 
sistent with such a formulation. 

Catalytic hydrogenation of the cyclization prod- 
uct using Adams catalyst resulted in the smooth 
uptake of one molecular equivalent of hydrogen 
and gave 4-carbe t hoxymet hyl-8-me t hoxy- 1,2,3 , 4- 

(8) The enamine formulation for the cyclization product 
is not without precedent. The simpler ethyl p-aminocroton- 
ates and analogous compounds have been shown to exist 
in the enamine rather than the tautomeric imino forms; 
see, for example, S. A. Gliclcman and A. C. Cope, J .  Ani. 
Cheni. Soc., 67, 1017 (1945). 

(9) The cyclodehydrations of several su1)stituted iY- 
(phrriethy1)iiialonamates have been described in the litera- 
ture [A. R. Batt’ersby, H. T. Openshaw, and H. C. S. \Toad, 
J .  Chem. SOC., 2463 (1953) ; A. Brossi, H. Lindlar, 11. Walter, 
and 0. Schnider, Helv. Chim. &a, 41, 119 (1958); see also 
J. h1. Osbond, J .  Chem. Soc., 3464 (1051)]. The produrts, for 
example i, have been assigned structures analogous to I I Ib  in 
which the newly created double bond is endocyclic. Since 
infrared data were not given to support the structural as- 
signments, it is possible that  these compounds should be 
formulntetl as ellaminis, sucli as i i ,  analogous to IV. 

(10) In contradistinction to our assignment, N. H. Crom- 
well, F. A. Miller, A. It. Johnson, It. L. Frank. and D. J. 
Wallace [ J .  A m .  Chem. Soc., 71, 3337 (1949)] h:iw reported 
the absence of S-H stretching bands near :3:300 rnl.-1 in 
several ~ ~ - ~ ~ l l i ~ ~ l - p - : i m i n o - u , B - u r ~ s n t ~ ~ r n t t ~ I  licti)nf,s. For :I 
Irief discussion concerniiig this npparc’nt disrreyancy see 
N. A. Kielsoii el (if., J. Ory. Chcwi., 26, 2599 ( I W J ) ,  



tetialiydi obciis it Iisuquiiioliiic~ \ \  i c , ~  \\ 1iic.h \\a* 
characterized a\ its picrate dcrir a t iw.  The infinred 
spectrum of YIc 5hon.5 thc iiiteiise absorptioii (at 
1740 cm. --I) of a irormal ester t:irbonpl fuiictioii 
Lithium aluiiiiiium hydride rcductioii of i hc  C I  udc 
wter I'Ic led to  tlie forinatioii of 4-(2-hydi-ouycthyl)- 
8 - methoxy - 1,2J3J4- tctrahydrobciiz[f jisoquiiroliiie 
(VId) 111 745cl yield. A-lc~71atio11 of the amino alcohol 
YId with ethyl chloroiormatr gave a yield of 
AV-carbethoxy-4- (2-hydroxyct hy-1)- 8 - nicthoxy - 1 ,2J- 
:3,4-tetrahydrobeii~ [f ]isoquiiioliiic~ (1%). 

The ultraviolet alxoiptioii data for the uiethail 
VIb a i d  the  amiiio alcohol T'Id have been coin- 
pared n i t h  those of thc lactoiic TTII and thc czb- mid 
trans-3-methoxy-l(i-rc~uilciioiir~ l1 The close agree'- 
riieiit in the pobitioiii of niiix111i'i, nriiiinia, :aid iii- 

flcctioiis mid their rompara1)lr n ( i i i c 2 t i o i i  cocfh- 
cicnts, lends wppoi t t o  thr  c*oiivictioii that thtb 
cyclizations oi ( ~ ~ i i i p o i i i i d ~  11 ;I :ind 1) occ~iirre:? ut 
the elcctroiiically favorcd 2-pusitioii of the iiaph- 
thaleiie n i ic lc~i~  ratheis thaii 'it thc nltcriintirrc 8- 
positioii. 

Iiicidciital to the pi rpai a t  ioii of ui: i lq+ t)eamig a 
close rescmblarice to  I,i.dchydrodoi-yiiolic. acid. 
we have iiivestigated the alkylatioii of A-('L-hy- 
droxycthyl)-8-methoxy- 1 . ~ J : I , 4 - t c t r u h y d r ~ ~ l ~ ~ ~ i  z [ f ] -  
isoquiiioliiie(T1d) \vith iiicthyl hroinoizc~tatc. T l i ~  
reaction aff ordctl a 4.jic/, yield of AY-carbomethoxy- 
methgI-4-(2-hydroxycth\ 1)-8-n1clllouy- 1 ,'2.:3,4- tct- 
rahydrot)eii,:[f ]i~o(~uiiioIiiir (IX) wtonipanicti 1,- 
the hydrobromide salt of \'Id Ticatmciit of t hi, 
salt yielded 445; uiwh:uigcd htart iiig matcrial. It i s  

of iiitcrwt to uotc that uiidcr thc coiiditioii+ of tho 
reaction the h y d r o h i m d c  Y u l t  of thr  startiiig 
material was precipitated e\calu~ir-cly (a- iiidicatd 
from lack oi c~arbonyl :il)soiptioii i i i  the. u i f i w i ~ r d  
spectrum of the qnlt) 



t rated potassiuni hydroxide solutioii aiid the precipitated 
product, was extract,ed with ether and dried over potassium 
carbonate. Distillation of the ether gave 3.60 g. (75%) of 
crud(, I , ?  - diliydro - 4 - ethyl - 8 - methoxybenz[f]isoquino- 
line (IIIa), m.p. 90-143', which was used withoiit further 
piirification. 

Three grams of crudc IIIa was dissolvcd in 75 nil. of 
glacial itcetic acid and hydrogenated a t  room temperature 
:ind ntmosliheric pressurcl in the presence of 300 mg. of 
.ttlaiiis catalyst. This resulted in the uptake of one inolecular 
cqiiiv:tlent of hydrogen. Itrmoval of the catalyst l)y filtratioii 
:iiiil roncentratiori of the filtrate under reduced pressure gave 
:iii oil {vhich \vas trc,atrd with sodium carboiiatr solutioii. 
b;str:iction of the product with ether gave 3.1 g. of crude 4- 
cat h!.l-8-mot~iosy-l,2,:3,4-ti:tr:ihydrobeiiz [f] isoquinoline (VIa) 
LIS a light ycllo\v oil which slowly solidified. The product 
\vas charactrrizeti as its perchlorate derivative which \vas 
ol)t:tiriod i n  82(,6 ! k l t l .  m.p, 187-1!)0°. The uialytical sample 
of ./t-e/h~l-8-1~kr/hor~/-l~~,~~,~-lel~~~h~~~lrobenz[,f]isoyuinoline pe+ 
r ~ h i o r d c  \v:ts c.r>~stallizcd from :il)soliit(J (~thaiiol-~ther arid 
iiwlt(d stt l ! l ~ j - ~ l ~ ) i . t 5 0 ,  235 i e  37.500), 265 (e 6,150), 
275 (e 5,!)40), 31!) ( e  1,820), and nip ( e  2,230) with 
iriflcctions at 229 i e  .i5,000), 256 ( ,050), 285 (e 3,980), 

nip i e  l,(iOO) nntl minima a t  252,  

.lnai. Calctl. for CItiH&IS05: C, <Xi.22; H, 5.90; X, 
-1.10. I~oiiiid: C, 56.00: H, 5.68; N, 4.22. 

. Y 4  'arhelhos!/-/(-eth~/1-8-1tr ethoxy-1 ~2~~,4-le~rah,ydrob~t~z [ f J - 
fsoyrcinoline (VIb) .  To  a solution of 1.5 g. of crude 4-ethyl-8- 
iiiethos~~-l,?,3,4-tc~trahytirobenz[f]isoquinolinc (VIa) in 10 
i n l .  of dry pyridine :ind 10 ml. of anhydrous ether was added 
:I solution of : 3 . 0  g. of ethyl chloroformate in 10 ml. of anhy- 
drous ether with cwolirig as necessary. The mixture was 
allowcd to stand at  rooin trniperature for 1 hr. before adding 
100 nil. of i,ther. T h r  clthrr solution was washed with water, 
clilutc hydroc~hlorii: wid, and saturated salt solution. Dis- 
tillation of t,hc (Jther gave 1.75 g. (90%) of a residue as 
colorlrss plates, m.p. 134-1:39'. The analytical sample of 
.Y-carl~etho~y-4-~th~l-8-1iiethoxy-l,2,3,4-tetrahydrobeuz [ E ] -  
isoquirioliiie \vas crystallized from hexane and had m.p. 
14:3-144", ~2::'~ 1675 mi.-1 (s, urethari carbonyl), 
234 ( e  (i3.000), 254.5 ( 6  4,670), 264 (E 5,600), 274.5 ( e  5,650), 
284.5 ( e  :3,680), 306 (e RQO), 319 (e 1,750), and 333.5 nip 
i t  2,280) lvith a11 inflection a t  328 mp (E 1,530) and minima 
:it 252, 258, 260, 283, 299, :308.5, and 323.5 m p .  

. l d .  Calcd. for CLYH23SOP: C, 72.82; H, 7.40; S, 4.47. 
F'oiintl: C, 72.68; H, 7.2%; S, 4.55. 

.~-~urbclhox~~t~ielh~l-8-~nethoxy-l,2,S,~-tefrahydrobenz[f] iso- 
//irz'noiinr (TIC). 2-(6-l\lethoxy-l-naphthyl)ethylamine sul- 
f:ttcs (1:3.,3 g.) was stirred with 300 ml. of lOy0 sodium hy- 
tlrosiclv solution and the mixture was extracted with ether. 
Th(3 i thcr  extract \vas washed, dried, and concentrated 
giving :t rcsidue which was mixed with 75 g. of diethyl 
malonate and  hrated under a nitrogen atmosphere a t  150" 
for 15 hr. The excess diethyl malonate was distilled, finally 
:it 100' ( 1  mm.) on a rotary evaporator. The residue (15.0 
g.. 90(,;,) \vas :I viscous oil which solidified on standing at, 
room tcmpcratiirca for 1 week, v::: 3350 (ni, S H  stretch- 
iiig). 1740 (s, cstcr carbonyl), and 1660 c m - '  (s, aniidv 
wr1)oiiyI). . \ t t tBir ipts  to obtain a pure sample of ethyl .Y-(& 
iticsthosy- I-n:i~~httiyl-d-ethyl)nialoriamate ( I I b )  113. revrys- 
t:ilIisatioii I d  t o  it solid with a wide melting point range 
i 70- 159'). Ho\vevt>r. the crude product ahove proved satis- 
i';ictory for thc, nest step. 

To  a boiling solution of 15.0 g. of crude ethyl .V-(ti- 
mothosy - 1 - naphthyl - p - ethy1)malonamate in 350 ml. of 
:inh!.droiis toliieiic. was added (with caution a t  the start)) 
:W.O g. of phosphorus pentoside with vigorous stirring. Two 
inore portions of phosphorus pentoxide of 30.0 g. each were 
:cddt:d 10 and 25 min. after the addition of the first portion. 
Itefluxing ivith stirring \vas continued for 45 min. after th r  
lnst mlditioii. T h c  riiixtiire was chilled and 500 ml. of cold 
\v:itrr 1 ~ : ~ s  r:tiit ioiisly :itltirtl with stirriiig. The tolucme Iaycr 
\ \ : i q  !s\;tr:iratcvl thi.(,(. l i r n r -  bvi t l i  40 nil .  of 2.Y h>.ctrnchloric~ 

acid. The extracts a id  aqueous layer were combined d t h -  
out delay and rendered alkaline with saturated potassium 
varbonate solution. Thorough extraction of the resulting 
:ilkaline suspension with ether and removal of the ether after 
dr>,iiig the extract over riiagiiesiuin sulfate gave 6.12 g. 
(43.4',;) of a yellow solid which resisted attempts of purifi- 
ratioii, YE:' 3350 (m, S H  stretching) and 1640 - 1600 em.-' 
is-broad, vinylogous urethan and aromatic groupings) and 
110 absorption bands iri the region of 1760-1700 cm.-l 
.I solution of 5.29 g. of ,the crude cyclized product ill 75 1111. 

of glacial acetic acid was hydrogenated in the presence 
of 0.20 g. of Ad:ims catalyst a t  room temperature and at- 
mospheric pressure. iifter one molecular equivalent of 
hydrogen had been absorbed and the rate of hydrogenation 
slowed, the catalyst, was filtered and the acetic acid was re- 
moved under reduced pressure using a rotary evaporator. 
\l-ater \vas adcled to  the residue and the resulting mixture 
\vas washed Lvith ether. The aqueous solution was made 
hasic8 with potassiiini hydroxide solution arid estracted with 

te. The ethyl acetate cxtracts were combined and 
h sntiiruted salt solution, dried and coiicentrated 

iinder reducrd pressure giving 5.34 g. (quantitative yield) 
of a yello\v oil xhich crystallized slo\vl>- 011 standing, v::: 
:MOO (w, SI3 st,rcJtchiiig) and 1710 ciii.-'l (s, wter carbonyl). 
.ittenipts t o  rrcrystallizc: the crude 4-carhethosyniethyl-S- 
iiiethosy - 1,2,:3,4-tetrah~-drobenz [fjisoquinoline (T'Ic) led 
only to  oils: hoa.wer, the product \vas ch:irarterized as its 
picrate derivative. 
.i portion of the crude amiiio ester VIc (0.Y.5 g . )  in 10 mi. 

of absolute ethanol was added to a hot, soliltion of 0.73 g. 
of picric acid in 10 ml. of absolute ethanol giving 1.25 g. 
(775,;)  of a yellow crystalline material, imp. 182-185". The 
malytical sample of 4-carbethoxyttrelh~/l-ti-itrethorli-1,2,3,4- 
leirahydrobrtcr[f]isoquinoline pirrair \vas rwr! 
:iclut'ous ethanol and had m.p. 187-187.5", vi::: 1730 mi.-' 
(s, estmer carbonyl). 

A n a / .  Calcd. for Ca4H24S4010: C, 54.54; H, 4.58; S, 10.60. 
Found: C, 54.57; H, 4 . i 8 ;  X, 10.69. 

/t-(d-Hlidrox?/eihyl)-8-),1 e/hor?/-l,d,,~,4-ie/rah ydrobeiiz IS] - 
isoyuinoline (VId). A solution of 5.34 g. of crude 4-carbeth- 
oxyinethyl-8-methoxy-I ,2,3,4- tetrahydrobenz [ f ]  isoquinoline 
(\'IC) in 100 nil. of anhydrous tetrahydrofuran was added 
dropwise Tvith stirring to  a slurry of 3.5 g. of lithium alunii- 
iiiim hydride in 150 ml. of anhydrous et,her :it such a rate as 
to  cause gentle refluxing. After the addition \vas completed, 
refluxing wm continued for 90 min. The yellow mixture was 
(#hilled and a solution of 30 g. of sodium potassium tartrate 
in 100 nil. of water \vas cautiously added with st,irring. Thi: 
organic layer \vas separated and the aqueous alkaline sus- 
pension was extracted with ether. The organic extracts 
\\-ere combined, dried, and concentrated to give 4.85 g. of 
yellow crystalline material which on recrystallization from 
benzene-hexane gave 2.25 g. (497;) of material, m.p. 131.5- 
134". The analytical sample of 4-(2-hydroxyethy1)-8- 
niethoxy-1,2,3,4-t~etrahydrobenz[f]isoquinoline had m.p. 

( e  5,980), 275 ( E  5,690), 319.5 ( e  1,8%0), and 334 nip ( e  2,290) 
with inflections a t  285 ( e  3,660), 307 ( E  1,000), and 329 nip 
i e  1,610) and minima a t  253, 258.5, 270, 301, and 324 m p .  

.Ind Calcd. for C16H19SO?: C, 74.68: H, 7.44; N, 5.44. 
Found: C, 74.42; H, 7.45; X, 5.58. 

.~-Carbethox~~-4-(2-h~~droxyethyl)-8-1~iethor~~-1,2,3,4-/et7a- 
/ iydt,obenz[f]isoqzii~zoll , ie (We) .  A solution of 0.16 g. of ethyl 
chloroformate in 10 nil. of ether was added to a solution of 
0.34 g. of 4-(2-hydroxyethyl)-8-methoxy-l,2,3,4-tetrahy- 
drobenz[f]isoquinoline ( P I d )  in 20 ml. of dry pyridine under 
,z nitrogen atmosphcre. Tho inistiire \vas irllo~vc~l to  stalid at  
rooni temperature overnight and was then he:itecl on :I steam 
bath for 2.5 hr. Tho rther and pyridine were removed a t  
reduced pressure and the residue was washed with water. 
Traces of moisture n-ere removed from the residue by die- 
solving i t  in bcnzenc and concentrating the rewlting solu- 
tion. The residue, 0.893 g. (Olv;), was distilled in it sublimn- 
tiori :ippnmtiis : i t  120-125' i h t h  tc~iii1wr:t t i irc~~ :iritf 0.001 

136.2-136.8", 235 ( e  64,000). 254.5 ( e  5,130), 2G5 
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mm. to  give a virtually quantitative rrcovery of 'V-car- 
bcthoxy-4-( 2-hy droxyethyl) -8- methoxy - 1,2,3,4 -tetrahydro- 
benz [fjisoquinoline as a glass-like substance, vEpa 3470 
(m,  OH stretching) and 1665 cm.-' ( s ,  urethan, carbonyl). 

Anal .  Calcd. for C1~HnaNOa: C, 69.28; H, 7.04; N, 4.25. 
Found: C, 69.29; H ,  7.32; N, 4.26. 

?i-CarboiiaethosUmeth y&-( B-hyd~oryethyl)-8-riie/hos~~- 
I,B,S,Q-fetrahydrobenz[flisoquinoliae (\'If). A solution of 2.62 
g. of 4-(~-hydrox!.ethyl)-8-methox\.-l,2,3,4-tetrahydrobenz- 
[ f j  isoquinolinc (VId)  arid 1.54 g. of methyl bromoacetate 
in 150 nil. of pure t,etrahydrofuran was refluxed with stirring 
for 8 hr. during which time a white precipitate formed. The 
precipitate was removed by filt,ration and the filtrate was 
evaporated under reduced pressure to give a crystalline 
residue. Ilecrystallization of this residue from benzene- 
hesnrie gave 1.51 g. (457,) of the iV-alkylated product, m.p. 
124-127". The analytical sample of VIf had m.p. 127.5- 
128O, .::Fa 3450 (m, OH stretching) arid 1745 cm.-' (5, ester 
carbonyl). 

Anal .  Calcd. for CI9H2&Oa: C, 69.28; H,  7.04; N, 4.25. 
Found: C, 69.70; H, 7.26; N, 4.38. 

The white precipitate obtained from the reaction mixture 

proved to be ~-(2-hydroxye th~l ) -8- )ne tho;c~-1 ,~ ,3 ,~- /e~rahi i -  
drobenz [f]zsopirznoline hydrobromide. The analytical samplc 
was crystallized from absolute ethanol-ether as a highly 
hygroscopic material, m.p. 197.5-198". 

Anal. Calcd. for C16Hn0BrN02: C, 56.81; H, 5.93; Rr. 
23.03; 9, 4.14. Found: C, 56.76; H, 6.19; Br, 23.23; N, 4.14. 

Treatment of the hydrobromide with base gave 1.15 y 
of unchanged starting material VId, representing a 41' 
recovery, n1.p. 135-136'. 
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activity. 
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Catalposide has been isolated from several species of Catalpa and has hcen established as a C2zH&2 compound; a D- 
glucoside and an ester of p-hydroxybenzoic acid. It contains one additional hydroxyl group and an isolated double bond. 

Catalposide was isolated from the fruit of Catalpa 
bignonioides in 1888 by Claassen3 who named it 
catalpin. It was reisolated from the same plant 
fifty-five years later by Colin, Tanret, and Chollet4v5 
who named it cstalposide. Still another isolation. 
this time from several species of Catalpa, x i s  made 
by I'louvicr.6 Catalposide is reported4s5 to give :L 
positive reducing test n-hen boiled with Fehling's 
solution, a positive xanthoproteic test, a positive 
biuret test, to be converted to a black polymer hy 
acid hydrolysis, and to  be hydrolyzed by e m u l s i i ~ ~  
In n more recent publication' catalposide is postu- 
lated to be a complex polysaccharide. 

The most striking property of catalposide is its 
destruction by acidic and enzymatic hydrolysis 
resulting in thc formation of colored solutions and 
l,lack, amorphous precipitates.'5 The sugar portion, 
h o ~ v w ~ r ,  is stable arid rcmains in the hydrolyzate. 
From the optical rotation of this solution, it was 
coilchided that thc sugar was probably g l u c o ~ e . ~ ~ ~  
This tendency to decompose is reminiscent of thc 
aucubin types of glucosides, that  is, aucuhin,' 
monotropein, 10 asperuloside, plumierid, l2  and 
agnusid.13 Sone of the papers on catalposide report 
any analyses or derivatives or any attempts other 
than a melting point and a rotation to characterize 
it in a quantitative manner. This paper reports the 
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