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4-Cyuna-4-phenyltetrahvdropyran! hias been nsed ax a starting
paint for the synthesix of campounds of passible pharmacalogical
mterext, ncluding imines, ketones, and alcohols derived from an
mitial reaction with an appropriate Grignard reagent.? New
camupainds prepared are listed in Table I (an next phuge).

Experimental Section?

4-Aminomethyl-4-phenyltetrahydropyran. Method A.-—4-Cv-
ana-4-phenvitetrahvdrapyran! (10 g) in beuzene (125 ml) was
added ta LIAHL (3 g) i ether (125 ml) and reflnxed far 5.5 hr.
Standard procedures afforded the desired peoduct.
N-(Morpholinoethy!)tetrahydro-4-phenylpyran-4-methylamine.
Method B.—4-Acetamidomethyl-4-phenyltetrahydropyran (7.6
g) in diaxane (30 ml) was treated with morpholinoethyl chloride
(5.4 g) in the presence af sodaniide (1.4 g) using a method pre-
vionsly deseribed.t  Hyvdrolysis of the acetyl derivative was
cffected by refluxing with 6 N HCI for 2 hr.
4-Amino-4-phenyltetrahydropyran. Method C.—4-Pheuvl-
tetrahydrapyran-4-carboxylic acid! (5 g) was stirred with benzene
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(80 mb) and concentrated eSOy (40 mil) at H0-35°. Radinm
azide (1.8 g) was added it xmall partions over a period of 30 min.
The temperature was maintained at 50-53° for a further 5 hr.
The mixture staod a1t room temperatire overnight, was diluted
with an equal volune of ice, and basified with 10 .\ NaOll.  The
mixture wiax extracted with ether, and the extracts were dried
(MgS0,).  Additian of ethereal HCL afforded a crude hydro-
chlaride (1.3 g).  Acidifiecntion of the alkaline =olntian and ex-
traction with ether gave unchanged carboxylic acid (3.3 g).
The combined base hvdrachlarides from  three cxperiments
(6.0 g) were dissolved i1 witer 25 ml); the solution was basified
with 2.8 NaOH and extracted with ether. The extracts were
dried (MgR0,)) aud evaporated, and the residue was distilled.
A fraction (2.1 g1 of bp 80-82° (20 unn) proved ta be aniline
while 4-amino-4-phenvitetrahvdropyvran was abtained ax a pale
vellow oil (1.0 g), bp 15%-160 (20 mm 1.

N-(2-Diethylaminoethyl)tetrahvdro-4-phenyipyran-4-carbox-
amide. Method D.—4-Phenyvl-4-tetrahvdropyranoyl chloride!
(9.2 g) was sn=pended in benzene (100 ml) and N,N-diethylethvl-
enediamine (7.2 g) was added dropwise with stirring.  When
the exothermic reaction had snbsided, the mixture was refluxed
for 2 hr and allowed ta xtand avernight. The cooled mixture
was <liaken with 2.8 NaO11 wand the benzene layer wns removed.
The agueons solution wux exrracted with ether; the combined
arganic phases were dried (KOU) and evaporated, and the resi-
due was distilled in vacwo. The diethyvlaminoethvl eampannd
crystallized on cooling.

Ketimines. Method E. -4-Cyano-4-phenyltetrahydropyran
t10 g, 1 molar equiv) in dry tetrahyvdrofuran (THF) (10 mnl) was
added slawly 10 a refinxing solution af the appropriate Grignard
reagent (3 malar equiv) in dry THF (100 ml).  The mixtire was
refluxed far 5 hr. The imine was ¢btained by narmal work-np
pracedures and was purified by distillatian.  LiATHy failed to re-
duce these imnines.

Tetrahydro-4-phenyl-4-pyranyl Ketones. Method F.---The
appropriate imine (10 g) was reflnxed with 2 .\ HCI (170 mb)
fer 5 hr. The cooled mixture was extracted with ether, and the
ether wax dried (MgRO0 nd evaparated.  The ketane was
abtained by distillation.  Atrempts ta convert the ketones to
amines by redinctive amination failed, ax did an attempt ta re-
dnce the axime af ethyl tetrahyvdro-4-phenyl-4-pyranyl ketane
with LiAIH .

Secondary Alcohols. Method G.- The upproprinte ketone
(0.055 male) in THF (30 mli was added 1o LiATH; (0.065 male)
in ether (150 mil1 and the mixtare vefluxed with stirring far 7 hir,
The aleoliol wis olitained hy conventional procedires.
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TaBLE 1
TETRAHYDROFYRANS
Ph R
0
Metliod of Yield, Bp (inw) Crystn o Caled, Yp———  ——Forund, Yo -
R prepn % of theory or mp, °C Form“ solvent? I"orinnla C H N C H N
CH:N Ha A 83 126-128 (2) a o Ci:HeNO 75.835 0.0 T.3 5.3 9.1 1.3
HCL 67 285—-287 |5 A CisHisCINO 83.3 8.0 6.1 3.7 8.3 6.1
CH:NHCOMe ¢ 60 170 0. 5), b CusHisNOs 72.1 8.2 6.0 1.8 8.5 5.0
27-09
COMe i
(,'HzN/ I} 33 208-211 (0.5) c CwHuN:Os 69.3 8.7 8.1 60.3 8.8 8.4
~N (CHs)»=morph
HCl 86 210-211 b B CuwHa CIN:Os 62.7 8.2 7.3 62.9 7.8 7.15
CH;NH(CH2)z=morph
2HCI B3 49 257-259 dec A CuHuClN:O: 37.3 8.0 7.4 57.0 7.8 7.1
NHe C 8 158-160 (20) ¢ L CuHuNO 745 85 7.9 719 8.5 8.4
HC(CI k] 287 d C CuHCINO 61.8 7.55 6.6 61.8 7.7 6.8
CONHCH»sNELy D 76 165-167 (0. 4), ¢ CiyHusN20+ 71.0 9.3 9.2 0.7 9.2 ol
61-62

11C1 RR 164-165 d C CisHeCIN20: 634 8.6 8.2 63,4 8.3 8.0
C(==NH) It 12 79 122-124 (0. 8) a CisHisNO 7.4 8.8 6.4 7.2 9.2 6.5
C(=NH)Ph K 62 158-162 (0. 4) et L CusHuNO 81.5 7.2 5.3 81.2 7.3 5.0
HCl1 68 210-213 b C CisH«CINO - H.0 67.6 6.9 4.4 67.8 T3 4.5
COEt I 90 123-125(1.0) a L CuHisOq 77.0 8.3 s 774 9L
C(=NOH)Et 40 149-151 d b CisHiyNOs 2.1 8.2 6.0 72.2 8.3 5.8
CO(CHy)sNMe: 1 61 142-143 (0. 4) ¢ C CisHuNO: 4.1 9.2 5.1 73.8 9.0 5.2
HCI 82 165-167 id C CuHpCINO: 65.4 8.4 4.5 65.6 8.4 4.4
COCsHs(p-NDMey) I 73 Decomp at 250 b AN CauHuNO: 7.6 7.5 1.5 77.5 7.6 1.7
CH(OH)Et G 77 114.5-116 e E CisHueO: 76.3 9.2 - 6.7 9.0 ...
CH(OH)CsHs(p-NMe ) G 86 139.5-140.5 b E CuHuNO: 7.1 8.1 4.5 76.9 8.5 4.4
C(OH)Et. E 34 106-108 b E CisHuO2 77.4 9.7 C 77.4 9.4 .

« g, colorless oil; b, prisms: ¢, yellow oil; d, needles; e, plates. A, ethyl methyl ketone: B, ethanol; C, ethanol-ether: D,

benzene-petrolenm ether (bp 60-80°): E, cyelohexanie,
presence of sodinm acetate. The mixture was refluxed for 2 hr.

Vitamin B; Analogs. An Improved Synthesis

of 5-Deoxypyridoxal’
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Unlike pyridoxal, 3-deoxypyridoxal (IV) cannot form an in-

ternal hemiacetal, but closely reserubles instead in spectrnmi and
reactivity the caenzyme form of vitamin Be, pyridoxal 5’-phos-

phate.2® For this and other reasous, this vitamin antagonist
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should prove useful in the study of model reactions related to
enzymatic pyridoxal phosphate dependent reactions.! Although
two methods for synthesis of 5-deoxypyridoxal have been re-
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(1953).
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(4) E. E. 8nell, Vitumins Hormones, 16, 77 (1858).

¢ The amino methyl componid was acetylated with Ac.O in acetic acid in the
¢ Solidified on standing.

ported,?® the compound is not readily available. We describe
herein a simple folr-step synthesix which gives the desired prod-
net in 359, over-all yield from pyridoxine,

Experimental Section

«*-3-0-Isopropylidenepyridoxine (I).5—Dryv HCI was bubbled
mto a cooled suspension of 24.0 g of pyridoxine- HCI in 500 mnl
of dry acetone, After 1.5 hr, 220 g of HCI had been taken np.
The solution was stirred for another hour and then kept in the
cold overnight. If 1o crystals appeared at this stage, the =olu-
tion wax reduced to 80 of its volume under vacunm, Crystal-
lization began in the slightly orange =olntion and was complete
after 1 hr at —20°. The vield of I-HCl was 24.6 g (86¢).
After one recrystallization from hot absolute ethanol, the prod-
net melted at 205-211° dec.

a*-3-O-Isopropylidene Derivative of 2-Methyl-3-hydroxy-4-
hydroxymethyl-5-chloromethylpyridine (II)."—To a stirred sux-
pension of 23.1 g of I in 250 ml of anhydrous ether, 53 ml of
SOCL was added in 15 min.  After refluxing for 5 hr, the pre-
cipitate was filtered, washed with ether, and dried at 100°.
The crude prodnet (24.5 g) was recrystallized from boiling abso-
lute methanol to give 19.8 g (809%) of II. The white prisms de-
compoxed at about 310°.  From the mother lignor another crop
of crystals (3.1 g) could be obtained after addition of ether. The
infrared spectrum of IT (in KBr) shows a new band at 13.1 »
as one would expect from the C-Cl stretching vibration.

5-Deoxypyridoxine (III) Hydrochloride.—A solution of 19.8 g
of I i1 350 ml of absolute methanol was hydrogenated in the
presence of 2 g of 109 Pd-C and 6.15 g of anhvdrous NaOAc.
After 2 hr when 9697, of the theoretical amonnt of H. had been
absorbed, the catalyst and NaCl were filtered off. The filtrate
was concelitrated in vacuo to ¥5 ml, diluted with 200 ml of aqueoti=
1 N HC], and held overnight at room temperature. After filter-
ing out a slight precipitate, the solution was heated for 15 min
at 80°, then taken almost to dryness in vaciwo. The residue was
extracted with absolute ethanol. On addition of ether to the

(5) T. Kuroda, Bifumin, 29, 116 (1964); Chem. Akstr., 82, 515g (1065).

(6) W. Korytnik and W. Wiedeman, J. Chem. Soc., 2581 (1962): ¢f. A.
Cghen and E. G, Huglies, 7bid., 4384 (1952).

(7) U. Schinidt and G, Giesselmann, 4nn., 687, 162 (1962).
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