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TABLK IV 

EFFFXT OF CAXDIDATK CHKMOSTEIULANTS IN THK FOOD OF ADCLI 

H o l J S K F L I K S ].N S< KFEXIXG T K S T S (Bo ' l 'H S F X I O S M A I X T A I X K I ) ON 
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D i s c u s s i o n 

T a b l e IV s u m m a r i z e s t h e r e s u l t s of t h e c h e m o s t o r -
i lant test in houseflies. X o n e of t h e s e c o m p o u n d s were 
s ignif icant ly a c l i v e in c o n t r a s t to t h e c o r r e s p o n d i n g 
az i r i d ine ana logs p r e v i o u s l y s t u d i e d . 1 

T a b l e \" s u m m a r i z e s t h e r e su l t s of t he e v a l u a t i o n 
of t h e s e c o m p o u n d s in t h e m a l e m o u s e . X o n e of t h e 
m e t h a n e s u l f o i i a t e d e r i v a t i v e s h a d a c t i v i t y c o m p a r a b l e 
to t h a t of t h e c o r r e s p o n d i n g az i r i d ine ana logs . How
ever , t h e ('ii. d e r i v a t i v e , 4, does seem to h a v e a d e l a y e d 
effect as e v i d e n c e d by r e d u c t i o n of l i t t e r sizes in 
weeks () 14. T h i s effect is s i m i l a r to tha t o b s e r v e d 
by J a c k s o n in t he case of husu l fan a n d i sopropv l 
m e t h a n e s u l f o i i a t e which affected s t e r i l i t y on ly a f te r 
seve ra l weeks, ; ' 

A c k n o w l e d g m e n t . T h i s work wa> s u p p o r t e d by 
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peraiure for 2 hr. and then al reflux for another 2 hr. The 
solvent was evaporated in vacuo and the residue was washed with 
wilier giving the crude product. Recrystallization from the 
solvents indicated (Table I) gave analytical samples. 

A ,.V'-Bis(hydroxyacetyl )-a,a)-alkylenediamine. The A .A -
I lis i Oil rbomethoxy acetyl !-a.oj-alkylenediamiiie to nimol) was 
dissolved in 60 nil of MeOH in which an analytical amount of Na 
has been dissolved. The reaction mixture was stirred at room 
temperature for 2 hr. Evaporation of the solvent in cacao left a 
while crystalline product, liecrvstallization (Table II) gave 
analytical samples. 

.Y,A"'-Bis(methanesulfonyloxyacetyl)-«,w-alkylenediamine. 
MeSO.Cl (4 nimol) in 2 ml of Et2() was added slowly with cooling 
to the .Y,.Y'-bisfhydroxyacetyl)-a,w-alkylenediamine (2 nimol I 
dissolved in a mixture of 2 ml of pyridine and 4 ml of EUO. After 
stirring for 2 hr at room temperature, Eo.O was evaporated and 
ice water was added to the residue. The white precipitate was 
filtered, dried, and recrystallized ( AcMe-EtsO) to give the com
pounds (Table III i. 

Biological Methods 

Housefly Chemosterilant Assay. -These studies were con
ducted by the U. S. Department of Agriculture at. its Insects 
Affecting Man and Animals Research Laboratory, Gainesville, 
Fla. The method used was essentially that previously re
ported.1 

Mice Chemosterilant Assay.--These studies were conducted 
by H. C. Tong, Stanford Research Institute, by the method 
previously reported.2 

4) fi . ( ' . LeBrecnue , ./. Econ. Eidomol., 54, H84 (l&til) 
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R e c e n t l y we desc r ibed a series of simplif ied ana logs 
of t h e Krythrophlcum a lka lo id cas sa ine (1) - which 
were p r e p a r e d in a n effort to find a s y n t h e t i c a l l y 
feasible a n d med ic ina l ly a c c e p t a b l e a n a l o g of cassa ine , a 
c a r d i o t o n i c a g e n t . T h e s e s implif ied s t r u c t u r e s , ex
emplif ied b y f o r m u l a 2, p r o v e d to b e on ly 0.1 (or 
less) as a c t i v e as t h e n a t u r a l p r o d u c t . It was of 
i m m e d i a t e conce rn w h e t h e r at least half of t h e loss 
of a c t i v i t y cou ld b e a t t r i b u t e d to t h e r a c e m i c n a t u r e 
of t h e s y n t h e t i c c o m p o u n d s . C a s s a i n e is a single 
( l e v o r o t a t o r y ) e n a n t i o m e r . 

.Many efforts a t r e so lv ing v a r i o u s r a c e m a t e s at 
severa l s t ages in t h e s y n t h e t i c s equences r e p o r t e d ear -

l l ) Paper V, S. .1. Flaunt anil H. I.. Clarke . ./. .!/<-,;. Vl.rm.. 11 , UNCI 
•11)68). 

.2) (a) R. L. Clarke , S, J, D a m n . P. K. Shaw. T. G. Crown. ,Ir., (A, I.. 
Grobk 'wsk i , and W. V. O T o n n e r , ihin.. 10, 582 (1967); (In ihiil.. 10, oh.'i 

1967). 
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lier2a were unsuccessful. Gottstein and Cheney3 have 
called attention to the merits of dehydroabietylamine 
as a resolving agent. To our considerable delight, 
addition of this amine to a 1:1 mixture of (±)-trans 
and (zk)-cis acids 3 (isomeric about the exo double 
bond) resulted in preferential precipitation of the 
amine salt of the (-)-trans acid. The rotation of this 
salt and its high yield indicated that it was contam
inated with some (-)-cis acid salt. However, liberation 
of the free acid and recrystallization afforded the 
desired ( — )-trans enantiomer. 

It did not prove possible to separate the (-\-)-trans 
acid 3 from the complex mother liquors. Yet this (+) 
acid was required in order to obtain both optically 
active basic esters for biological testing. The most 
likely approach at this juncture apparently lay through 
resolution of pure (±)-trans acid 3 (free of the cis 
form). Multiple recrystallization of a 1:1 cis-trans 
mixture of ethyl esters 42a enriched the trans isomer 
to 93%. Hydrolysis to acid 3 and further recrys
tallization then afforded a (±)-trans acid containing 
only 1.6% of the cis isomer. 

Resolution of this (±)-trans acid 3 was then accom
plished through its dehydroabietylamine salt, but 
again with only partial success. The (— )-trans acid was 
isolated without difficulty but the (-y)-trans acid could 
not be obtained entirely pure. It was then discovered 
that the (-f-)-l-(l-naphthyl)ethylamine4 salt of the ( + ) -
trans acid 3 is only one-tenth as soluble in MeOH 
as is the diastereoisomeric (+)-amine-( —)-acid salt. 
Separation of the (+)-trans acid 3 in this manner 
afforded it in pure form. 

In order to have the physical constants of the enantio
meric salt available to confirm melting points and 
rotations, the ( — )-l-(l-naphthyl)ethylaminesalt of ( —) 
trans acid 3 was prepared and the free ( —) acid subse
quently regenerated from it. The optical rotatory 
disperson data for these enantiomeric acids 3 are 
recorded in the Experimental Section.5 

Pure (Jr)-trans and (-)-trans acids 3 were converted 
into the corresponding basic esters 2 by reaction of 
the acid chlorides with dimethylaminoethanol.2a Eval
uation of the cardiotonic activity of these enantio-

(3) W. J. Gottstein and L. C. Cheney, / . Org. Chem., 30, 2072 (1965). 
(4) Sold as Resoline-A by the Research and Development Department, 

Rock Hill Laboratory, Newport, Tenn. 
(5) We thank Dr. Vash P. Myer for determination of these dispersion 

curves. 

meric basic esters in both isolated rabbit heart atrial 
strips and in intact dogs according to the methods 
reported in the preceding paper of this series1 showed 
no significant difference in their activities.6 Perhaps 
this is not too surprising since there is little difference 
in the activities of the ( ± ) - m and the (±)-trans basic 
esters 2 (isomeric about the double bond); also little 

XOoCHjCrLNfCBi), 

5 

difference when the rings are fused in a tans-trans, a 
cis-trans, or a trans-cis manner.2a Yet the activity 
drops significantly when the ridigity afforded by ring B 
is eliminated (structure 5).2a 

Concerning the decomposition of dehydroabietyl
amine salts, they should be treated with excess base 
and the desired acids then liberated from the aqueous 
phase. We found that dehydroabietylamine hydro
chloride is so insoluble in H20 that treatment of dia
stereoisomeric salts of dehydroabietylamine with HC1 
gives difficult mixtures of free acid and amine hydro
chloride. 

Experimental Section7 

Separation of ( ± ytrans-Acid 3 Directly from a Mixture of ( ± ) -
a s and {±)-trans Acids.—A solution of 17.4 g (0.066 mol) of a 43:57 
mixture of ( ± )-ci& and ( ± )-trans acids 32a in 250 ml of hot MeOH 
was treated with 18.8 g (0.066 mol) of solid dehydroabietyl
amine.3 The amine dissolved and immediately a crystalline pre
cipitate formed. The mixture was cooled to 45° and the solid (16.4 
g) was collected. Recrystallization from 1500 ml of absolute EtOH 
(boiled down to 600 ml and cooled to 5°) afforded 12.5 g of needles, 
mp 227-229° dec (evac tube), [a]26D -22 .6° (\% in HOAc). A 
second recrystallization gave 9.13 g of needles of (— ytrans acid 3 
dehydroabietylamine salt, mp 227-228.5° dec (evac tube), 
H 2 5 D - 2 4 . 6 ° . Anal. (CseHsaNOs) C, H, N. 

The (— ytrans acid salt (9.0 g) was suspended in 200 ml of EtoO 
and 50 ml of 1 A7 HC1 was added. The mixture was shaken well 
and filtered to separate a solid. The residue resulting from 
concentration of the Et20 layer was added to this solid. The 
total solid was shaken with 300 ml of H20, 20 ml of 2 A NH4OH 
and 100 ml of EtaO. Acidification of the aqueous layer gave a 
crystalline acid which was washed well with H2O and air dried. 
This acid was recrystallized from 500 ml of AleCN (concentrated 
to a 250-ml volume) to give 2.32 g of ( - )• trans acid 3, mp 217-219° 
(evac tube), M 2 5 D -48 .6° ( 1 % in EtOH). A second recrystal
lization raised the melting point to 219-220° (evac tube): [a]25D 
-49 .1° ( 1 % in EtOH). 

Ethyl(±)-trans- 3AAnaAbf3,5fi,7,8,8aa$,10,10ai3 - Dodecahy-
dro-70-hydroxy-A2(lH,a-phenanthreneacetate (4).—The crude 1:1 
mixture of cis and trans isomers of this compound (41 g) prepared 
as described earlier2" was dissolved in 100 ml of cyclohexane and 
the solution cooled to give 16.5 g of a 3:7 mixture of cis and trans 
isomers. A second recrystallization from cyclohexane furnished 

(6) We thank Dr. G. E. Groblewski of these laboratories for this biological 
information. 

(7) All melting points are corrected. Nmr spectral measurements were 
made using a Varian A-60 spectrophotometer with (CHsiuSi as an internal 
indicator. Ir spectra were recorded on a Model-21 Perkin-Elmer spectro
photometer and uv spectra were measured on a Model 15 Cary spectropho
tometer. Brinckmann Instruments silica gel grade PF2H was used in 1-mm 
thickness for preparative plate chromatography. Where analyses are in
dicated only by symbols of the elements, analytical results obtained for 
these elements were within =fc 0.4% of the theoretical values. 
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15.2 g of needles, m p 9 0 - 1 1 4 ° . Recrys ta l l iza t ion of this m i x t u r e 
from 150 ml of Et„-0 c o n c e n t r a t e d t.o 50 ml afforded 7.35 g of 
needles, m p 118-126 ,5° . Recrys ta l l iza t io i i from hexane th ree 
more t imes raised the me l t ing point finally to 126-128 .5° '5 .9 
g, 14',', ); XE,I°S

B 223 mM e 2(b400,,; \™ 5.84 (CO) and 6.09 n 
{,xo C = C ) : n m r peaks at 333 i -^CFI i, 247 Hz (OCH-. o n - - ,. ,. 
Anal. (C.sHinOs) C. H . 

Th i s p roduc t was shown by glpc to con ta in 93', c of 4 and 7'), 
of the «'s isomer wi th 0 . 3 ' ; foreign mate r i a l present . F u r t h e r 
purification of th is (ran* isomer wa- accompl ished in the next 
s t e p as descr ibed below. 

i ± i - /ra«s-3,4,4aa,4b^,5,6,7,8,8aa,9,10,10a»i-Dodecahydro-7ti-
hydroxy-A2 < i n , a -phenanthreneacet ic Acid i3) . A solu t ion of 
5.7 g (0.019 mul ) of the 9 3 ' ' pure i ± i-lrans es ter (4) in 100 ml of 
hot M e O H was t r e a t e d wi th 50 nil (0.10 mol) of 2 .V X a O H 
solution and t h e mix tu re wa- remixed for 1 hr. T h e M e O H was 
removed by w a r m i n g in rar.,i, and 200 ml of H 2 0 and 100 ml of 
Ht2() were added . T i n - mix tu re wa- shaken tho rough ly and 
then tillered to s e p a r a t e a con- iderable q u a n t i t y of undissolved 
Xa salt of the p roduc t . T h e H 2 o layer from the f i l t rate was 
combined wi th the solid and the -uspensioii was m a d e s t rong ly 
acidic wi th 2 .Y HC1. T h e p rec ip i t a t ed acid was collected, 
aii' dr ied (5.7 g), a n d reerysta l l ized twice from YIeCX to afford 
3.7 g (74','„) of i±)-lrn>t.- acid 3. m p 2 2 1 - 2 2 4 ' (evac cap . ) . A th i rd 
recrys ta l l iza t ion of a por t ion of the product gave t h e ana ly t ica l 
s ample a> fine, colorle.-- needle- of m p 225-227° (evac l u b e i . 
( i lpc on the M e estei de r iva t ive , pre]tared w i th C H 2 X 2 , showed ii 
to con ta in 1.6 ' , of the rl.~ isomer. Anal. i0j6H2.,,O:, 1 ( ' . I I : 
i ie t i t ra l izat ion e q u i v a l e n t : calcd. 204.4 : found, 2 6 1 . 

Resolut ion of ( ± !-l,aiis-3AAaaAbj,5fi,7,8,&aa$,10,10aii-Do-
decahydro-7/3-hydroxy-A2 1H "-phenanthreneacetic Acid (3). 
A so lut ion of 3.70 g 0.(114 mol 1 of the ' ± i-/;-ci^s acid 3 in 50 ml of 
hot M e O H was t r e a t e d with a solut ion of 4.00 g (0.014 mol,) of 
d e h y d r o a b i e t y l a m i n e in in ml o( in,t M e O H . A crystal l ine 
still p rec ip i t a t ed immed ia t e ly . T h e mix ture was cooled and 
filtered to give 5,19 g of -olid. T h e filirate will be referred to 
below as the original jlllraft . 

Kecrys ia l l iza t ion of t.hi- - ah twice from abso lu te E t O H with 
cooling only to room t e m p e r a t u r e p roduced 2.S3 g of needles of the 
( — )-trans acid d e h y d r o a b i e i y l a m m e sai l , m p 232-234° dec (evac 
t u b e ) . A th i rd rec rys la lhza t ion gave 2.40 g of this salt which 
decomposed at, 232,5-234. .V :evac tube>: |a]2, ' i) —19.7° i l ' i 
in H O A c i . Anal. ' .CMH..,XO : ; > C. 11, X . 

T h e m o t h e r l iquor from t h e recrys ta l l iza t ion of the 5.19 g oi 
solid was c o n c e n t r a t e d 10 half v o l u m e ami 0.47 g of needles was 
o b t a i n e d showing [al- ; ,i , — :C 1 ' , in H O A c i . C o n c e n t r a t i o n 
of the f i l t ra te to d ryness yie lded 1.27 g of solid, [«]2i'i> + 3 6 ° 
1 1',', in IK.)Ac). Th i s d e x t r o r o t a t o r y res idue was combined wi th 
the res idue from the original filtrate and this solid was shaken 
wi th 85 ml of H . O , 15 ml of 2 A' X a O H , and 100 ml of E t 2 0 . T h e 
E t - 0 l ayer was s e p a r a t e d a n d washed wi th two 15-ml porliou.-
of H 2 0 . Acidification of t h e combined H 2 0 layer a n d washings 
gave a crys ta l l ine p rec ip i t a t e which was washed well w i th H-O 
and air d r i ed : 1.57 g, [ a i'-•')) --(-40,3° , 1' ,' i n E t O H ) . M u l t i p l e re
crys ta l l iza t ion of th is enr iched — -Iran* acid 3 from M e C X failed 
to ra ise t h e me l t i ng point above 212 2 1 6 ° : [aj- 'D - t -43.0 0 ( 1 ' , 
in E f O H j . I so la t ion of pu re — •-/,••)•!•.• a r id from this m i x t u r e i-
descr ibed la te r in this expe r imen t . 

T h e (— htrans acid d e h y d r o a b i e t y l a m i n e salt descr ibed earlier 
in this exper iment (2.25 g , wa- ,-haken wi ih 85 ml of H 2 0 . 15 
ml of 2 A" N a O H , and 100 m! of E l 2 0 and the layers were sep
a r a t e d . T h e EtaO layer was washed with H 2 0 a n d t h e combined 
aqueous layers were acidified wi th 2 A" HC1. T h e p r e c i p i t a t e d 
( — j-lrans acid 3 was collected, wa-hed wi th H2(>, and d r i ed : 1.03 
°'. 

A sample of this ( — -(, an* acid j usi descr ibed (0.87 g, 3.3 mmol i 
was conve r t ed in to its , — : - l - ' 1-naphthyl i e thy lamine salt by dis
solving in 25 ml of hot M e O H and add ing a so lu t ion of 0.57 g 
(3.3 m m o l ) of the ( — i-amine in 10 ml of M e O H . C o n c e n t r a t i o n of 
t h e resu l t ing solut ion in raruo to a 5-ml vo lume , d i lu t ion wi th 
35 ml of EtaO, a n d filtration gave 1.31 g ( 9 1 ' , 1 of ( — )-trant> acid 3 
! — ; - l - ( 1-naphthyl i e thy lamine sai l , m p 229-231° wi th i n t u m e s c 
ence (evac tube ) , Recrys ta l l iza t io i i from 110 ml of M e O H (wi th 
concen t r a t i on to 25 ml i gave 1,06 g of colorless p la tes and pr i sms , 
m p 231-233 .5° wi th in tumescence . |«1'2 : ,D —27.5° :\'r, in H O A c ) . 
Anal. (C 2J-T 3 7NO-)C. H . X . 

T rea tmen t , o f 0.96 g o t ' t h i s — ,-aeid-1 — ,-base sa l t wi th base in 
t h e usual m a n n e r followed by acidification of the aqueous solut ion 
g a v e a crys ta l l ine acid which wa- reerysta l l ized from 100 ml of 
M e C X wi th concen t ra t ion to 35 ml . Colorless needles of (— j-tran* 

acid 3 were ob ta ined , m p 219-220° levac l u b e i : lib) in M e O H 
<r 0.10:, 2 3 - 2 5 ° ' [a\:n, - 4 9 ° , [«+„„ -440=' , ; f , ; ; ; „ - 5 2 0 0 . 
!a]™:, 0 ° , [ « U i + 2 8 2 0 ° , la)-,,,,, + 2 0 9 0 ° . Ann: ( J l - i t 
( ' , I I , neu t ra l iza t ion equivalent , : calcd, 264.4 ; found. 261 . 

" ,,, uiiig lo ihe 1.57 g of enr iched i-H l-/r,t/(s acid de - r i i bed in 
I lie second p a r a g r a p h of (his exper imen t , a -oh it ion of ih i - - a m p l e 
in 50 ml of warm M e O H was t r e a t e d wi th a solut ion of 1.02 g of 

+ -I-( 1-naphthyl i e thy lamine ' in 5 ml of M e O H . ( 'ool ing (,, 0' 
a n d lilt ra t io 11 afforded 1.S4gof colorless b lades of the •• — -//YI;/- a r id 
' + :-a mine sal t , mp '230 231.5° ( in tumescence ; (evac t ube 1: in ',-11 
+-29.2° 1 I ' , in H O A c : T h e tilt r a l e was concen t r a t ed in a resi
due which was t r i t u r a t e d twice wi th E l 2 0 and then recrvsial l ized 
from 25 ml of M e O H , T h u s was o b t a i n e d 0.22 g of -all mel t ing 
ai 228-5-230° ' i n t u m e s c e n c e : (evac t u b e ) . T h e combined crop-
were reerystal l ized from 150 ml of M e O H by concern ra t ing (he 
solut ion to 60-tni and cooling to 0 ° . This proce— gave 1.54 g ot 
b lades , nip 230 231' ' ' : inl umescence . l e v a c t u b e i : ,,';-•''!> - 2 9 . 3 " . 
Anal. ( C + H - X O . i i C . II. X. 

T h i s ! + ;-/,>/11.---acid i •— i-nmine sail 1 1.9S g ! was -hakeu wit h a 
mix tu re of 65 i n l o f H . O . 1II ml of 2.Y X a O H , and 50 ml of E l , 0 and 
1 he layers were s epa ra t ed . T h e H 2 0 layer was acidified wilh 2 A 
HCI and the p i ec ip i t a t ed 1 -f- )-tran.s-acid 3 was washed wi th H2() 
a n d dr ied 1 1.17 gi . One recrys la l l iza l ion from M e C X gave 0.9s 
g of colorle,-.- needles, nip 21N 220° (evac tube ) , and one fur ther 
recrys ta l l iza t ion rai-ed this me l t ing point to its m a x i m u m a t 219-
220° (evac I ube >: ISO in M e O H i r O . 1 0 : , 2 3 - 2 5 ° : ;,-,:,„, - 4 9 ° . 
i«!•,«, r 7 . s 5 ° . ;,v|2il, - : S 9 4 0 ° . |« ) 2 2 3 0 ° . lu+ , 2 -1991) = . '.„[.,,, 
— 1510'". Anal. :(VH2 . ;0;: 1 C, I I : neut ra l iza t ion equ iva l en t : 
calcd. 264.4: found, 259. 

2-Dimethylaminoethyl 1 + ;-/r<i/<.s-3,4,4aa,4b,j,5,6,7,8,8an,-
9,10,10aa-Dodecahydro-7/J-hydroxy-A2 u " "-phenanthreneacetate 
(2). A -olutioii of 0.90 g Ci.4 m m o l ) of t h e ' — .-(/•«/,.-• acid 
3 in 10 ml ,.f M e O H wa- Hea ted with 3.40 ml '3 .4 mmol • of 1 Y 
aqueous X a O I I and she result ing ,-olul ion was concen t ra ted l o a 
residue, by warming In racno. T h i s residue was dissolved in 15 
ml each of abso lu te E l O H and Cf,HB, the soluiioii wa- concen-
t ra ted to a residue, a n d (he process was repea ted . T h e n 25 ml of 
CBIIF was a d d e d and dist i l led wi th the result that a d ry . <olorle--
powder wa,- ob ta ined . 

A s t i r red suspension of this X a sail in 25 ml oi dry (',.11,: and 
0.20 ml of C II X was m a i n t a i n e d at 10 15° while 5.0 ml ol 
iCOCI™ wa- added in 4 mill. Th i s m i x t u r e wa- s t i r red tor 20 
miu at the same t e m p e r a t u r e a n d was then concen t r a t ed 10 a 
residue, ai < 3 0 ' In 1 nnm. T h e res idue was suspended in 25 ml of 
dry Cflil,: and i rea ied with 6.0 ml of M e 2 X C H 2 C I l 2 O H dropwi.-e 
wi th s t i r r ing al 10 15'" in 3 min. T h e n the m i x t u r e wa- boiled 
for 15 min wilh frequent s t i r r ing . 

T h e cooled react ion mix tu re wa- d i lu ted wilh 10 nil of 11 A >. 
,10 ml of 2 A' XII4OH, and 50 ml of Ht2() . T h e layer- were -cp-
a r a t ed and the aqueous layer was washed once wi th Et •< >. These 
E t 2 0 layers were combined , washed wi th br ine, and concern rated 
to a residual oil. Th is oil was c h r o m a t o g r a p h e d on -ix 29 X 
40-crn th ick- layer silica gel p la tes using 3 : 3 : 9 4 M e O H - P r X I b 
O H O b for deve lopmen t . T h e pr incipal uv-absorb ing band was 
- c raped off and e lu ted with freshly disti l led T H F . It wa- i i c r -
snry to repent the c h r o m a t o g r a p h i c process in order m remove a 
small q u a n t i t y of If polar i m p u r i t y . Recrys ta l l iza t ion ,,( 1 he 
0.44 g of crystal l ine product by dissolving it in 25 ml of Hi .O. 
filtering the solution (h rough charcoal , concen t r a t ing :o t ml. 
and d i lu t ing with 20 ml of pern ane gave 0.36 g of colorle-- needle- . 
mp 112 111°. I 'ecrystal l izat iot i from Ei 2 ( ) and p e n t a n e in ihe 
s a m e ma imer gave 0.27 g ' 2 4 ' , 1 of mate r i a l mel t ing at 113.5 
114.5". l locry.-iall ization of 1 his s a m p l e by dissolving it in 15 mi 
of Et -O and coi 1 ceii 1 rat ing the solut ion 10 1.5 ml followed by cool
ing to —')' p roduced a different p o l y m o r p h i c form of ihe p r o d u c 
as t r i angu la r p la tes . I t underwent p a n i a l me l t ing at 107 i n s 
wilh resolidification and finally me l t ed at 115-116° . When the 
t e m p e r a t u r e of "he inci t ing point b a t h wa- held at 102 100' 
for 5 miu, the - amp le failed to show the t rans i t iona l inci t ing and 
s imply mel ted ai the higher t e m p e r a t u r e . It -bowed + : + > 
-~30 .5° . Anal. • (+,,11^X0;,) C, H, X. 

2-Dimethylaminoethyl 1 — i-/Y(».s-3,4,4aa,4bd,5,6,7.8,8a<1,-
9 ,10,10a^-Dodecahydro-73-hydroxy-A 2 v I" , Q -phenanthreneacetate 
12). Th i s basic es ter u - p repa red from 1.90 g of ihe 
i - }-lran-< acid 3 in a m a n n e r identical wi th tha t de-cr ibed for (he 
< + Wra/is-e-ter 2 immedia te ly above . T h e c h r o m a t o g r a p h e d prod
uct. O.SO g, was reerystal l ized twice from e the r and j ienia e :,-
above to give 0.54 g i 2 2 r , ) of colorless needles, m p 1 13.5 1 1 ' . ' , . 
! ,T! 2 : ' I . - 3 ( 1 , 0 ° . \nnl. . ( ' . . . dbaXO/ iC , H . X . 


