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Abstract-The reaction of adcnine l-oxide (II) with alkyl halides in N,Ndimethylacctamide resulted in 
0-alkylatioa. These I-alkoxyadenine salts (III) were readily converted into the corresponding free bases 
(IV). The alkylation of IV in a similar manner gave I-alkoxy-9-aIkyladcine salts (V) io 52-71x yield. 
This method was applied to the synthesis of 9alkylrdcnincs (VII). by transformation of the free bases 
(VI) of I-alkoxy-9-alkyladenines into VII by catalytic hydrogenolysis over Rancy nickel. 

THE early work of Fischer and Helferich and the subsequent studies on alkylation 
of the heavy metal salts 2* 3 of adenine derivatives have led to the successful synthesis 
of numbers of nucleosides, and in particular the synthesis of g-substituted adenines.@ 
In addition, the recent isolation from natural sources of l-, 3-, N6-, and 7-substituted 
adenine derivatives has prompted the development of synthetic methods for each 
N-alkyl isomer. 6. ’ The N-oxide function as a blocking and directing group was in- 
vestigated in the reaction of adenine l-oxide (II)**9 with alkyl halides and a detailed 
account of our preliminary communication” is given in this paper. 

When II was treated with an excess of methyl iodide in N,Ndimethylacetamide, 
1-methoxyadenine hydriodide (IIIa : X = I) was obtained in a good yield. Although 
the reaction of II with methyl ptoluenesulfonate required a reaction temperature of 
110”. it also produced 1-methoxyadenine as the ptoluenesulfonate salt (IIIa: 
X = pTs0). Similarly, treatment of II with ethyl iodide or ethyl ptoluenesulfonate 
furnished the corresponding 1-ethoxyadenine salts (IIIb); and with benxyl bromide, 
1-benzyloxyadenine hydrobromide (111~ : X = Br) was produced. Other useful 
dipolar aprotic solvents were N,Ndimethylformamide and dimethyl sulfoxide. 
The N-oxide (II) used in this investigation was either in the form of anhydrous 
filamentous crystals“ or heavy prisms of a monohydrate, which we obtained in the 
course of recrystallixation. Later it was found that the anhydrous filaments were 
converted into the monohydrate by contact with water in the presence of a few 
crystals of the monohydrate. Although there is no difference in reactivity between 
the filaments and the prisms, the latter are more readily dissolved. The results of the 
alkylation are summarixed in Table 1. 

Although the salts (IIIa, b, c) obtained were slightly unstable, the corresponding 
free bases (IVa, b, c) were easily obtained (Experimental) without structural break- 
down as evidenced by conversion of the free bases (IV) into the corresponding 
picrates, which were identical with authentic specimens prepared directly from the 
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salts (III). Table 2 records the physical properties of the picrates and perchlorates of 
I-alkoxyadenines (IVa, b, c). 

The location of the alkyl groups in compounds III and IV was established by 
catalytic hydrogenolysis of the free bases (IVa, b, c) to adenine (I) (%4-90% yield), with 
uptake of one equivalent mole of hydrogen. Additional evidence was provided by 
the facile debenxylation of 1-benxyloxyadenine (1Vc)to II. 

As shown in Table 3, the 1-alkoxyadenines (IV) have similar UV spectra and acid 
dissociation constants to 1-alkyladenines. ’ l-1’ Next it was shown that compound 
IVa undergoes methylation mainly at the g-position producing 1-methoxy-g-methyl- 
adenine hydriodide (Va: X = I) in 71% yield Likewise, ethylation of IVb gave 
lethoxy-9cthyladenine hydriodide (Vb: X = I), and benxylation of IVc furnished 
I-benxyloxy-9benzyladenine hydrobromide (Vc: X = Br). These salts (V) had UV 
spectra and pKa values (Table 3) similar to those’ ‘. 13-1s of l$dialkyladenine salts. 
As these salts (Va, b, c) are unstable, prolonged heating in recrystallization solvents 
of a nucleophilic nature had to be avoided. l6 However, they were readily converted 
into the corresponding free bases (Via, b, c) which were unstable especially in aqueous 
solutions” and failed to give analytically pure samples because of their hygroscopic 
nature. They were nevertheless converted to the picrates which were identical with 
those derived directly from the salts (V) (Table 2). 



TABLE t . &XdXM'tON OF AOBMM! i4XtDE (ii) 

PWdUCl 
Reaction condition 

Appuax&ftCC 
Alkylating ~- and hi.p: 

reagent Tetnd Time Yield rccrystn. (“c) 
Formula Analysis (%) 

c H N 

(“c) fW 0 solventb 
I” __~~__ -. 

- 

l-Methoxyadenine MCI r.t. 19 93 Prisms(A) 222 C,W,ON,I CaIcd. : 2459 2.75 2390 
hydride (IIia: X = f} Found : 24.86 2.87 24.15 

I-~cth~xy~G pTCSOHt 110 07 36 Prisms (B) 233-235 Gt&O,N,S C#lcd, : 46.29 448 2076 
~t~l~~oMte Found : 46.25 4.49 2w9 
(III&: X = pTs0) 

I-E~oxy~e Ett 80 3 85 ~~(A~ 208 CJ%,ONJI C&d. : 27.38 3.28 22.8 t 
hydriodide (Illb: X = Y) Fouod : 27.67 3.50 2248 7 

- I-Etboxyadeninc pTsOEt 110 3 78 I.&lets (B) 218-219 CJ%,O+N$ C&d. : 47.85 4.88 1993 
~t~lu~~u~oM~ Found : 47.34 504 2025 
(IIIb: X = p-Ts@ 

1.~lox~ I’ltCH,Br r.t. 24 96 Prisms (Cj 215 C&@NsBr*H,O” Caled. : 42.36 4.15 2@59 
by~obro~& Found : 42.35 4-16 2@57 
(ItIc: X = Bry 

’ ret., room tempcnttuc. 
* The letter in panwhcscs r&n to the. pollution sotvent with A, 70% EtOHaq; B, 90°F EtOHtq; C, MeOH. 
c With d~m~iti~. 
’ Am a q onobydrate. 
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TABLE 2. I-ALKOXYADBMNE SALTS (III) AND ~-AL~~~-~-ALKYLAD~NIIN~ SMIX (v) 

Compound 
Appcarana and Mp? 
rqst0. .dvmr (“(2 Formula 

Analysis (%) 
C H N 

I-Mcthoxyadenine picrate Yellow nccdla (A) 210-211 

I-Methoxyadenine perchlorate Col0rk.s pillars (C) 235236 

I-Ethoxyadenine picratc Yellow needles (A) 219-220 

I-Ethoxyadeninc perchlorate Colorless pillars (C) 26&261 

I-&nyloxyadcnine picrate Yellow nccdlcs (B) 1951% 

I-Methoxy-9-methyladcnine picratc Yellow prisms (B) 212-213 

I-Mcthoxy-9-methyladenine perchlorate Colorless plates (A) 257-258 

I-Ethoxy-9cthyladenie picrate Yellow pillars(B) 223-225 

I-Ethoxy-9cthyladcnine perchlorate Colorless plates (A) 272-273 

I-Benzyloxy-9-benzyladcnine picrate Yellow prisms(D) 211-212 

Calcd. : 3656 2.56 
Found : 36-5 1 2.77 

Calcd. : 27.13 304 
Found : 27Q9 3im 

Calcd. : 38.24 2.96 
Found : 38.09 3.27 

Cal&Xl. : 30% 3.60 
Found : 3008 3.73 

Calcd. : 4596 3.al 
Found: &I4 3.15 

C&d. : 38.24 296 
Found : 38.49 3.14 

C&d. : 3006 360 
Found: 3021 3.56 

Calcd. : 41.29 3.70 
Found : 41Q7 3.80 

28.43 
28.10 

26.37 
26-26 

2745 
2713 

2504 
25.33 

23.83 
2391 

27-45 
27.33 

25G4 
24.88 

2568 

25.88 

C&d. : 35.13 4.59 2276 
Found : 3526 468 22.52 

C&d. : 53.57 360 1999 
Found : 5346 3.72 19.98 

” the letter in parentheses dcsipates the recrystallization solvent: A, H,O; B, 5@A EtOHaq ; C, Too/, @tOHq ; D, ah EtOH. 
b With decomposition. 



TAW 3. UV ~FWTM AM) ~cm D-AWN corcn~~rs (w I-ALKOX~ADBMNILS AM) I-ALKOXY-~-AL~~UDENINIS 

uv spectra 
Compound pKa‘ Solvent Eb Solvent A’ Solvent N’ Solvent B’ 

L e x 10.’ k_ 8X 10-l& 8X 10-3 i,_ 8 X lo-’ 

(W brc) br) -- -------- --.. - -- -. brc) 

I-Methoxyadcnioc 666fOO2 272 11.6 258 11.6 267 I@7 269 14.3 
11.45 f 003 

1-Ethoxyadcnioe 668*003 272 107 258 11.3 267 106 269 13.5 
11.50 f 004 

I-Bcluyloxyadcninc - 212 11.4 258 11.9 268 107 269 13Q 

I-Methoxy-9-methyladtnine perchlorate 8.55 f 004 259 12.3 260 11.9 260 119 258 130 

1-Ethoxy-9-ethyladcnine pcrchloratc 8.62 + Qo5 259 12.0 260 123 260 12.2 258 134 

I-Benzyloxy-9-bcnxyladcnine hydrobromide’ 259 12.7 260 12.5 260 12.2 258 12.6 

’ Mc.asurcd on aqueous solutions of the corresponding pcrchloratcs spcctrophotomctrically*’ at 20” 
* 95% EtOHaq. 
’ 01 N hydrochloric acid (pH 1). 
’ OGO5 M phosphate buffer (PH 7). 
’ 01 N NaOHaq (pH 13). 
’ As a monohydrate. 
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The 9-substituted structure of V and VI was established by catalytic hydrogenolysis 
of the free bases (Via, b, c) and formation (67-74x) of 9-alkyladenines (VIIa, b, c) 
with uptake of one equivalent mole of hydrogen, and by the facile selective debenzyl- 
ation of VIc leading to 9-benzyladenine l-oxide (VIII). Characterization of VIII as 
the l-N-oxide was achieved by determination of its UV spectra at various pH’s, 
which are similar to those8*9 of adenosine l-oxide ; and by deoxygenation to VIIc. 
Final identification as VIII was established on its identity with a sample18 obtained 
by the N-oxidation of VIIc. The catalytic hydrogenolysis of 1-methoxy-9-methyl- 
adenine perchlorate (Va: X = CIOJ over palladium-on-carbon was rather slow, 
but yielded 9-methyladenine (VIIa). 

The directive alkylation described is analogous to that reported’ 3 and the reaction 
sequence II -+ III + V + VII (Chart 1) constitutes a new route for the synthesis of 
9-alkyladenines starting from adenine. It is interesting that in the rice plant, Oryza 
satioa L., callus induction on the synthetic medium including 2+dichlorophenoxy- 
acetic acid and Vb has been observed by Yamada et a1.19* l 

In the catalytic hydrogenation of IVc and VIc over Raney nickel a small amount 
of benzaldehyde was formed. This was probably caused by a trace of sodium aluminate 
and alkali included in the catalyst and explained by a mechanism analogous to that 
proposed for the aldehyde formation of I-alkoxypyridinium saltszo by base. 

EXPERIMENTAL 

All m.ps arc corrected. Paper chromatography was developed on Toyo Roshi No. 51 filter paper by 
the ascending method with solvent system A [II-BuOH : H,O: AcOH (75:20:5, v/v)], solvent system B 
[D-BuOH: 28%NH,OHaq: H,O(4: 1: l,v/v)],solvent systcmC [iso-PrOH: l%(NH.),SO,aq(2: l.v/v)]. 
or solvent system D [isc-AmOH : @OS M phosphate buffer @H 7) (10: 1. v/v)]. Spots were located under 
UV rays or by means of the Dragcndorff spray. UV spectra were recorded on a Cary Model 11 spectro- 
photometer. IR spectra were measured on a JASCO-DS-301 or -402G spcctrophotomcter in the solid 
state using a KBr disk. Acid dissociation constants were determined by UV spcctrophotomctry” using a 
Hitachi EPU-2A spactrophotomcter; pH’s were measured on a Hitachi-Ho&a F-S pH meter. 

Adcnine l-oxide monohydrate (II-H,O) 
In following the procedure* for recrystallization of II, the monohydrate was obtained as colorless, 

heavy prisms. For analysis they were dried over P,Os at W/L mm Hg until they reached to constant 
weight (within 33 hr), m.p. above 300”. (Found: C. 3563; H. 427; N. 41.26; H,O, 1@61. C,H,ON,*H,O 
requires: C. 3550; H, 4.17; N, 41.41; H,O. 1@65%). Identity of the UV spsara [I”& (pH 1) 259 mp 
(E 12,400); e (PH 7) 232 (42,300). 263 (8ooo); I”& (pH 13) 234 (49,200), 274 (7200)] and paper chromate 
graphical behavior of this sample with those of the anhydrous fiiamcntous crystals’ of II WBS vcrifti by 
direct comparison. The 1R spectra of both samples in the solid state were dificrmt. When dried over P,Os 
at 90”/2 mm Hg for 11 hr. the monohydrate turned anhydrous with loss of one cquiv mole of H,O. 
Reversely, the anhyd ftimmts were easily changed into prisms of the monohydrate when a suspension of 
the former in Hz0 was allowed to stand at room temp for a certain period of time (several hr-a few days) 
in the. presence of a few crystals of the latter previously obtained. 

All alkylations were carried out by the procedure employed for the reactioo of II with Mel using the 
reaction conditions specified in Table 1. 

1-Mcthoxyodenlnc hydriodidc (Illa: X = 1). A mixture of II-H,0 (101 g, OGmole), Mel (21.3g, 
015 mole), and AcNMe, (80 ml) was stirred at room temp for 19 hr. The resultant ppts were filtered off, 
washed with a small amount of EtOH. and dried to give an almost colorless solid (142 g), which was pure 

l In view of the recently reported instability” of I-alkoxy-9-alkyladeincs, the possibility that Vb in 
the medium couki have been converted into N’-cthoxy-l~thyl-5-formamidoimidazole+zarboxamidine*7 
and/or 6ethoxyamino-9-cthylpurine” should not bc excluded. 
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by paper chromatography. The liltrate and washings were combined and evaporated &I mcuo. The residue 
was washod with a smalI amount of EtOH and v from 7pA EtOHq to give colorleas prisms 
(2.1 g) as a second crop, total ykld 163 g (93%). For analysis the hydriodidc (IIIa: X = I) thus obtained 
wax further raxystallixed from 70% EtOHaq (Tabk 1). 

I-Micthoxy&niaeperchlorotc (IIIa: X = CIO,). A soln of the hydriodide (IIIa: X = I) (8.79 g 003 mole) 
tosylate (IIIa: X = pTs0) by dissolving it in HxO and adding a sat soln of picric acid in H1O. Rccrystalli- 
mtion from Hz0 gave yellow nealIts (Tabk 2). 

I-M&oxy&nfne perchlorate (1IIa:X = Cl03 A soln of the hydriodidc (IIIa : X = I) (8.79 g, 003 mole) 
in Hz0 (350 ml) was passed through a column of Ambcrlitc IRA-402 (ClO;) (120 ml, 015 mole equiv). 
and the column was further elutcd with H1O. The cluate (cu 1.5 I.) was evaporated in eucuo, and the residual 
solid wax rccrystallixed from 70% EtOHaq to produce colorless pillars (Table 2). 

I-Alkoxyodcnines (IV) 
I-Me~hoxy&nine(IVa). The hydriodidc(IIIa: X = I) (14.2 g 0049 mole) was dissolved in H,O (400 ml), 

and the soln was passed through a column of Amherlite IRA-402 (HCO;) (120 ml). Elution with Hz0 
and evaporation of the cluate (1 I.) in vocuo left a colorkas solid (6.88 g, 86 %), which was recrystallized from 
Hz0 to give colorless prisms, m.p. 25S-257” (dcc); UV (Table 3). (Found: C, 43.39; H, 4.43; N, 42.18. 
&H,ON, requires: C, 43+3; H, 4.27; N, 4241%). In this reaction. Ambcrlitc IR-45 was also utilizable as 
an anion exchanger. 

The preparation of IVa from the ptoluencsulfonate (IIIa : X = p-TsO) followed the procedure described. 
ld~hoxyadcnine (IL%). Prepared from IIIb (X = I or pTs0) in 98% yield in the manner d&bed for 

1% Recrystallization from HxO afforded colorless prisms, m.p. 219” (dcc); UV (Tabk 3). (Found: C, 
4728; H. 5.15; N, 3869. C,H,ON, requires: C, 4692; H, 506; N, 39wo/,). 

1-Benzyloxyodenine (IVc). I-Bcnxyloxyadcnine hydrobromidc monohydrate (111~: X = Br) was dis- 

solved in HI0 and the pH of the soln was adjusted to 7.5 with sat NaHCO,aq. The ppts tbat formed were 
fdtcred OR, waxhal with H,O, and dried over P20, at 25”/15 mm Hg for 40 hr to furnish a monohydrate 
of IVc in 99% yield. R~tallixation of the monohydrate from EtOH gave an anhydrous sample as 
colorless prisms, which were dried over P,O, at 70”/3 mm Hg for 26 hr, m.p. 170” (de@; UV (Table 3). 
(Found: C. 59.56; H, 471; N, 29a. CIIHI,ON, requires: C. 59.74; H, 460; N, 2903%). 

Picraresfrom IV. Each of the free bases (IVa, b, c) was dissolved in Hz0 (EtOH for IV@. and a soln 
of picnic acid in H,O (EtOH for IVc) was added. The resulting ppts were filtered off and recrystallized to 
give yellow needles, which were idmtical with those prepared directly from the corrmponding salts (III) 
(Table 2). 

Hydrogenolysis of I-alkoxyadmines (IV) 
The hydrogmolysis of lahoxyadcninc (IVb) is described in detail as a typical example. 
A soln of IV% (1.79 g 001 mole) in 2-mcthoxycthanol(270 ml) was hydrogenated over Raney Ni W-2 

catalyst (I.5 g) at 55” and atm press; one cquiv mole of Hx was taken up within 10 hr. The catalyst was 
filtered off, and the filtrate was evaporated in vucuo to dryness to leave a solid, which was washed with a 
small amount of EtOH and dried to give the crude I (1.22 g, 90%) shown to be homogeneous by paper 
chromatography. For anaIysis the solid was recrystalI&d from HxO and dried over P ,Os at 1 u)“/3 mm Hg, 
mp. above 340”. (Found: C, 4441: H, 3.88; N, 5150. C,H,Ns requires: C, 4444; Ii, 3.73; N. 51.83%). 
The IR spectrum of this sample wax superimposable with that of authentic adminc. (I). The picrate prc 
pared from I melted at 294-295” (dcc) (Iit.” m.p. 291”) and was idcntifkd with authentic adcninc picrate 
by mixed mp. and comparison of IR spectra. 

In a similar hydrogcnolysis IVa also gave I in 85% yield ; 1-bcnxyloxyadeninc (IV@, in 84% yield. In the 
case of IVc. formation of a small amount of bmzaldehyde was confirmed by the following procedure: the 
distillate, which was obtained by evaporating the reaction mixture [started from IVc (550 mg, 2.1 mmola)] 
after filtration of the catalyst, was cooomtratcd to a small volume (ca 10 ml). To this soln was added a 
solo” of 2,4diniwophcnylhydHsPO~ in EtOH. The yellow ppts (5Omg) that formed were 
fdtacd oil. washed with EtOH, and rccryst&ixcd l?om EtOH to ykld orange ncedks, mp. 240-241”. 
undcprcsscd in mp. on admixture with authentic bcnxaldehydc 2.4dinitrophenylhydoe. The IR 
spectra of both samples were also identical. 

Debcnzylaf&n of l-benxyloxyudeninr (IVc) 
I-Bcnxyloxyadeninc monohydrate (IVc-H,O; 520 mg, 2 mmoks) in 2-methoxyethanol (300 ml) was 
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hydrogenated over 10% PI-C (500 mg) at 25” and rtm press; one equiv mole of H, was absorbed within 
a few min. Tbc catalyst was filtered off, a small amount of H,O was added to the fitrate, and the soln 
was distilled under ordinary atm press to yield a small amount of fore-run. The UV spectrum of the forc- 
run indicated the presence of toluenc. Tbe residual main soln was then evaporated &I oacw to dryness to 
give a colorlau solid, which was triturated with a small amount of EtOH, fdtered, and dried to give II 
(260 mg, 87%). Paper chromatography revealed that this sample was contaminated with a trace of adcnine. 
Recrystallization from Hz0 gave colorless needles, which were identified with an authentic sample’ of 
anhydrous adcninc l-oxide (II) by comparison of IR spectra and paper chromatography. 

1-Alkoxy-9-alkyhdmlne salts (V) 
I-Metkoxy-9-methyladcnfne hydrfodide (Va: X = 1). A mixture of IVa (1.65 & 001 mole), Mel (3.55 g, 

0025 mole), and AcNMcl (30 ml) was stirred at room temp for 93 hr. The ppts that formed were collected 
by filtration, washed with a small amount of EtOH. and dried to give Va (X = I; 2.18 g, 71%) as a colorless 
solid, which was paper chromatograpbically homogeneous. For analysis this sample was rccrystalliz.od 
from soo/, EtOHaq to yield colorless pillars, mp. 214-21Y’(dec); UV (Table 3). (Found: C, 27.26; H, 348; 
N, 22.80. C,Ii,,,ON,I requires: C, 2738; H, 3.28; N, 22.81%). The pfcrate of IVa was prepared in the 
same way as described for I-metboxyadeninc picratc (Table 2). 

I-Mrlhoxy-9-methyhdenine perchlorate (Va: X = ClO,) was obtained from Va (X = I ; 3-99 g, 013 
mole) by dissolving it in warm Hz0 (co 40”) and adding IS% NH,ClO,aq (15 ml). Tbe resulting ppts 
were faltered off, washed with a small amount of HzO. and dried, yield, 318 g or 84%. Recrystallization 
from Hz0 produced colorless plates (Table 2). 

I-Etkoxy-9-rthylrrdenine hydriodide (Vb: X = I). By treating IVb with Et1 as described above for 140 hr. 
Vh (X = I) was obtained in 71% yield. Recrystallization from Hz0 gave colorless prisms, mp. 186” (dec); 
UV uable 3). (Found: C. 32.33; H. 4.12; N. 2090. CIH,,ON,I requires: C. 32.25; H, 421; N, 20900/.). 
The corresponding picrate and perchlorate were prepared as described for Va Cfable 2). 

I-Benzybxy-9-benzylodenhae hydrobromide (Vc: X = Br). This was obtained in 52% yield from the 
monohydrate of IVc by treating it with benzyl bromide for 60 bras described for Va (X = I). Recrystallira- 
tion from EtOH yielded a monohydrate of Vc as colorless pillars, m.p. 218” (dec) (dried over P,O, at 
25”/3 mm Hgfor 21 br); UV (Table 3). (Found: C. 5346; H.4.92; N. 16.16. C,,H,,ON,Br*H,O requires: 
C, 5304; H, 468; N, 1627%). The corresponding picrare was prepared in the same manner as described 
for the picrate of IVc (Table 2). 

I-Alkoxy-9-alkyladenines (VI) 
I-Metkoxy-9-methyladenine (Via). A soln of Va (X = I; 1.54g, 5 mmoles) in Hz0 (150 ml) was passed 

through a column of Amberlite IRA-402 (HCO;) (25 ml), and the column was cluted with H,O. Tbe 
eluate (uw) ml) was evaporated in wcuo to dryness to leave a colorless solid, which was dried over cone 
HISOb at 25”/15 mm Hg overnight. The solid (900 mg) was recrystallized from isopropyl ether to yield 
colorless needles. Since this sample was very bygroscopic, it was characterized as the picrate. which was 
prepared as described for the picrate of IVa and found to be identical with the one derived directly from 
Va (X = I) (Table 2). 

I-Ethoxy-9-ethyl&mine (Vlb). Prepared from Vb (X = I) in the manner described. 
1-Benzyloxy-9-benzyladenfne (VIc). Compound Vc (X = Br ; 206 g, 4.8 mmoles) was dissolved in Hz0 

(150 ml), and the pH of the soln was adjusted to 8 with sat Na HCO,aq. The almost colorless needles were 
filtered off, washed with H1O, and dried to give VIc (1.36 g). The picratc was prepared from a soln of VIc 
in EtOH as described for the picratc of IVc, and found to be identical with the sample obtained directly 
from Vc (X = Br) (Table 2). 

Hydrogenolysis of I-alkoxy-9-olkyludenines (VI) 
The experiment with Via is describal in detail. A soln of Via (500 mg) in 100 ml 2-methoxycthanol or 

AcNMe, was hydrogenated at 50” and atm prus in the prcma of Raney Ni W-2 catalyst (67 g); approxi- 
mately one equiv mole of H, was absorbed during 7 hr. Removal of the catalyst and evaporation of the 
filtrate furnished almost colorless crystals [(ZSO mg 67 % basal on Va (x = I)], m.p. 296-297”. Razrystal- 
libation from H,O gave VIIa as colorless prisms, m.p. 305-307” (lit.” m.p. 310”). undepresaai upon 
mixture with an authentic sample. I3 Identity of both samplu was alao established by papa cbromato- 
grapby and UV and IR spectra 
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The hydrogenolysis of the perchlorate of Via was carried out as follows: A warm solo of Va (x = a0,; 
la7 g, 38 mmoles) in Ha0 (280 ml) was hydrogenated over I p/, W-C (300 mg) at 55” and atm press for 
14 hr, taking up one equiv mole of HI. The atalyst was filtered off, and the filtrate was evaporated in 
UM(O to dryness to leave a solid, which was dissolved in a small volume of H,O. The aq so111 was rendered 
basic (PH 9) with cone NH.OHaq, and the ppts were filtered off, washed with H,O, and dried to afford 
VIIa (420 mg, 73 %) Recrystallixation from IIs0 gave colorless prisms, mp. 303-3049 identified with an 
authentic sample of VIIa as described. 

In a similar manner, VIb was convened into VIIb (72 “/,x m.p. 193-195” (recrystalIixcd from benxene) 
(lit.“ m.p. 194-195”). 9-~r~yl~e~~ picruce was prepsrul from a portion of the free base by dissolving it 
in EtOH and adding a sat soln of picric acid in UOH. Alter recrystallixation from HsO, yellow needles 
were obtained, mp. 269-271” (de& (Found: C, 3998; H, 321; N, 2869. C,,H,,O,Ns requires: C, 3P80; 
Ii, 348 ; N, 28.57%). 

Hydrogcnolysis of VIc was also accomplished as described, and VII&2”z’ mp. 233-236” (picrate, 
m.p. 259-261 o (dec)], was obtained in 74% yield. In this reaction, the formation of a trace of benmldehydc 
was confirmed by the same procedure described for the isolation of benxaldebyde 2&dinitrophcnyl- 
hydrazone from the bydrogenolysis mixture of IVc. 

Q-Benzyfadeninu 1 -oxide (VII 1) 
A mixture of a solo of VIc obtained Tom Vc (X = Br; 860 mg, 2 mmolcs) in 2-metboxyetbanol(lO0 ml) 

and 10% W-C (300 mg) was hydrogenated at room temp and aan press; the reaction was complete 
within a few mia, absorbing one equiv mole of H,. The catalyst was filtered off, and the filtrate was 
evaporated in vocuf to dryness to leave a solid, which was dried. The solid (410 mg 85%) was re- 
crystallixed from 90% EtGHaq to give VHI as colorless needles, mp. 280-281” (dec); UV E @H 1) 
259 mn (s 12,600); c @H 7) 232 (44@0~ 262 (8100). 291 (2000); e@H 13) 231 (27,500). 268 (8600), 
305 (4ooo). (Found: C, 59.74; H, 4.43; N, 28.85. CisH,,ON, requires: C, 59.74; H 4@; N, 2943%). 
This sample was identical (by mixed m-p.. paper chromatography, and UV and IR spectra) with the OOC’~ 
prepared by the N-oxidation of Vllc. 

Deoxygenation of Q-benryladeninc l-oxide (VIII) 
A soln of VIII (970 mg, 492 mmoles) in 2-methoxyethanol(2@3 ml) was bydrogcnated over Raney Ni 

W-2 catalyst (@9g) at room temp and atm press for 3.5 hr. taking up one cquiv mok of H2. The catalyst 
was liltercd off, and the filtrate was evaporated in vucuo to dryness. The residue (850 mg, 95%). shown to 
be homogeneous by paper cbromatograpby, was recrystallized from EtOH to give VIIc as colorless 
needles, m.p. 233236”. which were shown to be identical with authentic 9-beoxyladeoine25-” by mixed 
m.p. and comparison of UV and IR spectra. 
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