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AnaL'6 Calcd. for C17HlgN04: C, 67.76; H, 6.36; X, 4.63. 
Found: C, 67.70; H, 6.27; h', 4.65. 

Methylation of 11.-Ten milligrams of I1 was dissolved in 10 
ml. of warm ethanol, and ethereal diazomethane was added in 
slight excess. After about 10 min., the solution was evaporated 
completely, and the residue was treated with 2.5 nil. of 0.2% 
aqueous XaOH. The mixture was extracted four times with 
chloroform. The combined extracts were washed twice with 
small amounts of water, dried (SanYOI), and evaporated in 
vacuo; the last traces of chloroform were removed by addition of 
ethanol and complete evaporation. Addition of a few drops of 
hexane and seeding with authentic I V  produced crystals which 
melted a t  15So, alone or mixed with I V .  

14-Hydroxydihydromorphine (V).  A. By Reduction of 14- 
Hydroxydihydromorphinone (I).-A suspension of 5 g. of sodium 
borohydride in 400 ml. of ethanol was added in one portion to a 
suspension of 5 g. of I in 100 ml. of ethanol, and the mixture was 
kept a t  room temperature for about 24 hr. A flocculent precipi- 
tate formed slowly during this time. Acetone (60 ml.) was 
added next in small portions with cooling, to destroy the excess 
borohydride; the acetone produced a white curdy precipitat'e. 
Regardless of this, the mixture was concentrated in vaciio to 
about one-third volume. A solution of 45 g. of NaOH in 450 
nil. of water was added, and the resulting clear liquid was boiled 
briefly over a free flame, cooled, and acidified with dilute HC1. 
It was next adjusted to slight phenolphthalein alkalinity with 
aqueous ammonia, a small aniount of sodium dithionite was added, 
and the liquid was extracted repeatedly with a 2 : l  mixture of 
chloroform and ethanol. The combined extracts were dried over 
sodium sulfate and evaporated under reduced pressure t u  a smdl  
volume. After several days, most of T' crystallized (n1.p. 245- 
249'). An additional amount of less pure material was obtained 
on evaporation of the mother liquors; total yield, 70-90s. This 
crude base can be purified by recrystallization from a large volume 
of ethyl acetate; it. crystallizes only slowly, however, and is puri- 
fied more advantageously by way of the bitartrate, obtained by 
adding 5 g. of tartaric acid in 10 nil. of water to crude T' (5  g.) 
in 240 ml. of ethanol. Aft,er seeding, the salt crystallized slowly. 
It was filtered after about 3 days, washed with acetone, and 
dried; yield, 5.4 g. A charcoal-treated solution of this in ten 
volumes of water, made slightly aninioniacal, gave about 3 g. of 
pure V, with additional material obt,ainable on extraction of the 
aqueous mother liquors with chloroform-ethanol (2  : 1). Evapo- 
ration of the mother and wash liquids of the bitartrate gave an 
additional amount of the salt, which could be purified by conver- 
sion to the base and reworking uin the bitartrate. Pure T' melts 
a t  249-250" to a red liquid which decomposes to a voluminous 
dark mass a few degrees above its melting point. The mixture 
melting point. with I (dec. 248-249') is strongly depressed. The 
compound yields a colorless solution with aqueous alkali and 
gives no color with m-dinitrobenzene. Aqueous FeCL produces a 
pure blue color. T' forms a crystalline, water-insoluble reineckate. 

dnal.  Calcd. for C17H21S04: C, 67.31; H, 6.98. Found: 
C, 67.38; H,  7.26. 

B. By Demethylation of 14-Hydroxydihydrocodeine B.- 
Concentrated aqueous HRr (35 ml.) was preheated to 100" in a 
flask equipped with reflux condenser and stirrer and treated 
with 3.5 g. of VI. The mixture was stirred a t  110-115° foi 20 
min. The resulting brown solution was cooled, diluted with 
water, and made alkaline mlith excess aqueous YaOH. Extrac- 
tion with chloroform removed a small amount of nonphenolic 
material. The aqueous phase was acidified with dilute HCI, 
treated with charcoal, filtered, and made slightly ammoniacal, 
with addition of a small amount of sodium dithionite. From 
this solution, V \vas obtained by solvent extraction and purifica- 
tion via the bitartrate as described above. However, the yield of 
crystalline bitartrat,e was rather low, and the base recovered from 
it melted a t  244". The mixture melting point with pure V was 

Methylation of V.-A slight excess of ethereal diazomethane 
was added to 0.2 g. of pure Y, dissolved in 10 ml. of ethanol, 
and the mixture was kept overnight a t  room temperature. Evap- 
oration under reduced pressure yielded a colorless glass which 
soon crystallized; yield, 0.15 g. Recrystallization from hexane, 
gave aggregates of fine needles of m.p. 142-144', not changed by 
one more crystallization from hexane. The mixture melting 

249 -250". 

(16) Micronnalyses by the  Schwarzkopf llicroanalytical Laboratory, 
\Voodside, N. T. 

point with an authentic sample of VI (ni.p. 145-146'), furnished 
by the late Dr.  L. F. Small, was 143-145" (lit.', 145-145.5'). 
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The discovery that [2-(octahydro-l-azociiiyl)ethyl]- 
guanidine sulfate1 (guanethidine) (I) is a cliiiically use- 
ful blood pressure lowering agent has stimulated the in- 
vestigation of other guanidiiie derivatives for aritihy- 
pertensive properties. Most of these iiewer guanidiiie 
derivatives2 mcre synthesized in such a maimer that 
they contain the characteristic structural elements of 
guanethidine, riamely (a) a heterocyclic ring with one 
nitrogen, (b) an aliphatic side chain corinected to this 
nitrogen atom, and (c) a terminal guanidine group. 

I I1 
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Our search for new antihypertensive guanidines was 
aimed at molecules of simpler struct,ure. hmong com- 
pounds of this type we found derivatives of l,2,Sl4- 
tetrahydroisoquinoline to be quit'e active. The sim- 
plest compound is 3,4-dihydro-2(1H)-isoquinolinecar- 
boxamidine (11, Debrisoquiri sulfate) 1 3  which is a pot'cnt 
antihypertensive in pharmacological tes ts4 It has also 
shown good clinical results with few undesirable side 
eff ects.j 

The 6,7-dimethosy derivative I11 is likewise a po- 
tent hypot~ensive agent. In doses of 1-4 mg./kg. it 
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