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in vecuo to give a white, erystalline residne, wlhicl was suspended
in boiling ethanol (100 ml.) and water added dropwise to the first
appearance of turbidity.  Acetone (100 ml.) was added and the
solution allowed to stand for 72 hr. tn a refrigerator. The fine,
white needles thut cryvstallized were collected, washed with
avetone, and dried: yield, 3.6 g. 1800, unp. 267-260° doe,

Anol. Culed. for CaHioN.O22HG: €, 4751 H, 6,980 N,
13.56. Found: C, 47.33; H, 6.80; N, 13.74.

The hydrochloride salt of the amino uetd was Tarmed i eth-
anolic: hydrogen chloride and wis reerystallized ag deseribed for
e free neid, nup. 282-283° dece.

nal, Culed. for CiHLWNoUD-HCIOSHLO: O
5700 N, 1323 CL o 16.74 Foind: ¢, 45.08; H,
13,01 CL 16.85,

Ethyl 5-Amino-4,6-dimethylnicotinate (IXbj.—-A solution ol
J-amino-4,6-dimethylnicotinic acid hydrochloride (5 g7 and
ethanol suturated with hydrogen chiloride (50 1wl ) wus reflixed for
+ hr. wnd then allowed to stand overnight.  The solvent was
removed 7n zacno before the residue was treated with a sodiunt

0.k HL
5404 N,
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bicarbowte solution. The copions, white preeipiiate thus pro-
duced was colleeted on o dilter, washed with water, and dried at
S0° bensre being recrystallized fronn waethanol £25 1al s amd water

5ty ml o Fine, white ervstals deposited npoo scaiding: sield
Dob g At P22 p2de,

Sbeeds Coled Tor CUHENO O absds D Tiosr N TR
Foued: 15,6085 H, 7060 N, HE L
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Some 3-Aminomethyl and

3-Thiomethyl Derivatives of Pyridoxine and 4-Desoxypyridoxine'

Joserr L. GreeNE, JrR., Anice M Wi, axp Jory A MoNTcoseey

Kettering-Meyer Laborutory, Southern Descarch [nstitute, Birudnghmin el
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A nuiaber of aunalogs of pyridoxine and 4-desoxypyridoxine in whicle the hydroxyt of the H-hydroxanethyl
group is replaced by substitited amino und thio groups have been prepared und evaluated for Be-autagonism and

antieancer aetivity,

S-Bromoniethyl-2,4-dunethyl-3-pyvidinol (1) hydvo-
broniide, obtained from 4-desoxypyridoxine (IDOP)? by
the procednre of Sakmagi and Kumimerow,® was
treated with 2-mercaptoethanol in ethanol containiug a
stoichionietric amount of sodium hydroxide. The re-
snltant 5-[(2-hydroxyethylthioymethyl]-2,4-dimethyl-3-
pyridinol (ITa), wheu treated with thiony! chloride in
pyridine, gave no identifiable produet. Chlorination
1 excess thiouyl chilorvide, however, gave nioderate
vields of 5-[(2-chloroethylthio)methyl]-2,4-dimethyl-3-
pyridinol (I1Ta) hydrochloride.

2-Mercapto-1-propanol, conveniently prepared by
the lithium aluninum hydride reduction of thiolactic
acid, and p-chlorobenzenethiol reacted in similar fashion
to  wvield  5-[(1-hydroxy-2-propylthio)methyl]-2,4-di-
methyl-3-pyridinol (ITb) and 5-[(4-chlorophenylthio)-
methyl]-2 4-dimethyl-3-pyridinol  (IIe). Chlorination
of 1Ih gave only poor vields of 5-[(1-chloro-2-propyl-
thio)methyl -2 4-dimethyl-3-pyridinol  (II1Ib)  hydvo-
chloride.

Using the geueral procedhire of ISolesnikov and Mik-
hailovskaya,* 3-bromomethy!-2 4-dimethy!-3-pyridinol
(I) hydrobromide was treated with a stoichiometric
amount of hexamethylenimine in benzene to yield 5-
(hexahydro-1H-azepin-1-ylmethy!1)-2,4-dimethyl-3-
pyridinot (1Td).

When ethylenimine was used in place of hexamethyl-
cuimine mder similar conditions, a product was oh-

i1y Tlds work was sapported by fauds frow the Cancer Cliethotlerapy
Niotional Service Ceuter, National Cancer Institute, Natiouwal Institutes of
Uealtl,, Contract No, SA-48-pli-1740,

(2) R. G. Taborsky, J. Ocg. Chem., 26, 595 (19115,

¢3) T, Sakuragi and 1% A Kauuwerow, Areh. Biochen. Biophys., T1, 3D3
(1957),

.'HV(L =, Nolesuikov aud N N. Mikhailovskaye, J. Gew. Chem, USSR, 27,
H17 (195377,

tained which is thonght to be 5-(l-azindinylmethyl)-
2,4-dimethyl-3-pyridinol  (Ile). Some deconiposition
took place upon removal of the solvent. however, and a
test for presence of the azindiuyl ring® was negative.

Tn preparving S-thiomethyl derivatives of pyridoxine
{V1I) it was first necessary to bloek the 4-hyvdroxymethyl
group.  After several attempts to duplicate Cohen and
Hughes' procedure for the preparation of the cyclie
ketal (IV)? failed, anhydrous hydrogen chloride wus
snbstituted for concentrated sulfurie acid aund the time
of reaction shortened.  This modification® produced the
desived cyelic ketal (IV) in mueh higher vield and
eliminated the somewhat complex work-up that is
necessary in the old procedure.

Isopropylidene pyridoxine (IV) hvdrochloride was
chlorinated in thionyl chlovide to yield 5-chloromethyl-
2.2 8-trimethvl-4H-m-dioxino-[4,53-¢ Jpyridine (V) hydro-
chloride, 3 which was subsequently condensed with
2-mereaptoethanol in the manmer already described to
vield  9-[(2-hydroxyethylthio)methyl}-2.2 8-trimethy!-
1H-ni-dioxine [4,5-¢ Jpyridine  (VIa).  Chlorination of
VIa with thiony! chloride gave 3-[(2-chioroethylthio;-
methyl]-2,2 8 -trimethyl-4H -m-dioxino [4,5-¢|pyridine
(VIb) hydrochloride. Mild acid hydrolvsis of the
hydroxy compound (VIa) gave the expected derivative:
3-[(2-hydroxyethylthio)methyl]-3-hydroxy-2-methyl-4-
pyridinemethanol (IXa) hydrochloride, but when the

ihy J. Epstein, R, W, Rosenthal, and R, . Ess, Awad. Chem., 37, V400
1055},

(e AL Coleew and 2. G 1lagles, J. Chem. Soe., 4384 c 1652
and AL P Matldas, (hid., 2383 11852).

(7Y A stwnllar provedure using anhydrous hydrogen clloride wus pab-
Lisleed after ttels of this work was cotupleted: W, Rorytnyk and W, Wiede-
wan. ihid., 2331 (1962).

(8 L. A. Petrova and N. N. Beltsova, Zh. Obsich. Alcon.. 33, 274 (1961,

(00 V. Schutidt and G, Glesrelthann, Ann, Chem., 657, 162 {13623,
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chloro compound (VIb) was hydrolyzed under the same
conditions, the chlorine atom was unexpectedly re-
placed by a hydroxyl group to yield also IXa. This
degree of lability had not been experienced when work-
ing with similar compounds such as IITa and IIIb.
Further attempts were made to obtain 5-[(2-chloro-
ethylthio) methyl]-3-hydroxy-2-methyl-4-pyridinemeth-
anol (IXb) under different conditions; the pH of the
system was varied from neutrality to highly concen-
trated acid; all attempts, however, produced only
the hydroxy compound (IXa).

5-[(4- Chlorophenylthio)methyl-2,2,8- trimethy!-4H-
m-dioxino-[4,3-c[pyridine (VIe) was prepared via the
basic condensation of p-chlorobenzenethiol with 5-
chloromethyl-2,2 8-trimethyl-4 H-m-dioxino{4,5-¢]-pyri-
dine (V) hydrochloride; mild acid hydrolysis of VIe
gave the pyridoxine analog (IXe) hydrochloride.

The 5-aminomethyl derivatives of pyridoxine (VIII)
were obtained by treating the appropriate imine
with 5-bromomethyl-3-hydroxy-2-methyl -4 - pyridine-
methanol (VII) hydrobromide, obtained by preferential
hydrolysis® of 4,3-bis(bromomethyl)-2-methyl-3-pyri-
dinol hydrobromide.’® In this manner, 5-(hexahydro-

CH,
HO._J I CH,Br
H,¢~ N
I
CH, CH,
HO._A_-CH:R HO._A,_ CH:SR
— - [ I _
H,C™ N H,C~ N
IIa, R = SCH.CH.OH Illa, R = CH,CH,Cl
IIb, R = SCH(CHy)CH:0H  IIIb, R = CH(CH,)CH.CI
e, R = 3 y—Cl
I1d, R = N(CH.)s
p—
-~/
e, R = N7
HJC HsC

% o

HiC ; H,C ‘
’ O\qCHon _, HCg 2 CH,(C1
Ay 2

H.C H:,C” N
v v
H;C o
CH.OH Hsc/‘/

Do ¢
HsC~ N7 SN

HsC
Ixal R=CH2CH20H VIa, R=CH2CH20[’[
IXb, R = CH.CH.Cl

VIb, R=CH,CH,Cl
IXe, R= ‘—@~Cl

CH:SR

Vie. R=Oc1

H,OH CH,OH
e Hof\'f o
H,C~ N HeC - N

VliIa, n= 6 VII

V1lib, n= 4

VIIe n— 2

(10) G. E. McCasland, L. K. Gottwald, and A. Furst, J. Org. Chem., 26,
3542 11961).
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1H-azepin-1-ylmethyl)-3-hydroxy-2-methyl-4-pyridine-
methanol (VIIIa) and 3-hydroxy-2-methyl-5-(1-pyrrol-
idinyimethyl)-4-pyridinemethanol (VIIIb) hydrobro-
mide were obtained by using hexamethylenimine and
pyrrolidine.

Condensing ethylenimine with VII produced a yellow
oil thought to be 3-(l-aziridinylmethyl)-3-hydroxy-2-
methyl-4-pyridinemethanol (VIIIe) which, like its 4-
desoxypyridoxine analog (Ile), underwent partial de-
composition during work-up to vield a prodnet showing
a negative aziridine test.

Biological Results —The target compounds Ila—d,
IIIa and b, IXa and ¢ were all evaluated in the three-
tumor screen of CCNSC in the usual manner.!' No
significant activity was observed with any of these
compounds.

These compounds were also evaluated by a standard
procedure!'? for their ability to either antagonize or
replace the Bg vitamins in cultures of Saccharomyces
carlsbergensis. Compounds IIa, Ile, I1Ia, and IXa, all
derivatives of '3-thio-4-desoxypyridoxine’* or “5-
thiopyridoxine,”’ exhibited some anti-Bg activity.
The most potent of the group was 5-[(2-chloroethyl-
thio)methyl]-2,4-dimethy!-3-pyridinol  (I1Ia) hydro-
chloride, which showed about 709, of the activity of 4-
desoxypyridoxine (DOP) in this test system. Since
IIIa failed to inhibit S180 in mice on a complete diet,
but showed the same order of anti-Bg activity as DOP
in the bacterial system, it was evaluated. along with the
latter compound, for its effectiveness against S180 iu
mice maintained on a Bg-deficient diet.’* No tumor
inhibition by IIla under these conditions was observed
although DOP in the same test showed its usual ef-
fectiveness.!?

Experimental

All melting points were determined in an open capillary and are
corrected.

5-[(2-Hydroxyethylthio)methyl]-2,4~-dimethyl-3-pyridinol (Il1a).
—Sodium hydroxide (3.52 g. of 979% reagent; 0.084 mole) in
ethanol (100 ml.) and 2-mercaptoethanol (3.40 g., 0.042 mole)
were mixed and heated to gentle reflux. To this refluxing solu-
tion was added dropwise, over the period of 1 hr., a solution of 5-
bromomethyl-2,4-dimethyl-3-pyridinol hydrobromide (12.93 g.,
0.042 mole) in ethanol (100 ml.). Heating was continued for 10
min. after completion of addition before allowing the systen: to
cool to room temperature with stirring. The reaction mixture
was refrigerated at 0° overnight; the sodium bromide was col-
lected on a filter and the filtrate evaporated in zacuo. The resid-
ual oil solidified upon cooling and was recrystallized from benzene
containing just enough ethanol to effect solution at the boiling
point. A small amount of sodium bromide was filtered before
the hot solution was allowed to cool; yield, 4.1 g. (46%7), m.p.
140-142° dec.

Anal. Caled. for CH;NO.S: C, 56.31: H, 7.09; N, 6.57;
8,15.0. Found: C,56.42; H,7.20; N, 6.30; S, 14.9.

The hydrochloride formed in methanolic hydrogen chloride:
m.p. 180-182°,

Anal. Caled. for C,oHi;NO.S-HCL: C, 48.08; H, 6.46; Cl,
14.2. Found: C, 47.75; H, 6.53; C], 14.5.

5-[(2-Chloroethylithio)methyl}-2,4-dimethyl-3-pyridinol (Illa)
Hydrochloride.—Thionyl chloride (35 ml.) was added to 5-[(2-
hydroxyethylthio)methyl]-2,4-dimethyl-3-pyridinol (6.0 g., 0.028
mole). After the initial exothermic reaction had subsided, the
solution was gently refluxed for 5 min. under anhydrous condi-
tions. The excess thionvl chloride was removed in vacvo and

111) Cancer Chemotherapy Rept., 1, 42 (1959).

t12) E. E. Snell and J. C. Rabinowitz, Anaf. Ckem., 19, 277 {1947),

{13) H. E. Skipper, J. R. Thomson, and F. M. Schahel .Jr., Cancer
Chemotherapy Rept., 29, 63 11963).
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the residunal dark oil taken up in ethanol, treated with cliarcoal,
and filtered.  The filtrate was evaparated to half voluie, then
allowed to stand at 0° for several hir.  The initinl, dark-colored
crystalline precipitate was reerystallized from absolute ethanol to
vield w nearly colorless product which was collected on a filter
and dried for 3 hr. at 80°, yield 3.7 g. (5740, nup. 150.5-152.5°.
Anel. Caled, for CuHuCINOSHCL: €, 4478 H, 5.6
Cl 2064, Found: () 44.73; H, 5.70; 1, 26.3.
2-Mercapto-1l-propanol.‘‘—A solution of thiolactic waid (50 g.)
in cther (250 ml.) was added dropwise to a stirred solution of
lithimmn almminum hydride (I8 g.) in ether (500 wml.}  Stirring
wus continued for 1 hr., then ethyl ucetate in ether wus added to
che mixture to destroy uny excess lithinm aluminun hydride.
Hydroehlorie arid (500 wl., 107 solution) was udded and the
organic layer was separated.  The aqueons liver was extracted
with two 200-mil. portions of ether and these extricets were added
to the original ether layer.  After drving over sodiun sulfate the
solvent wus removed 7n 2acuo before the residue distilled to give
2-mnereapto-1-propanol, vield 22 g. (527, bop. 57-59° (12 mun.}
it bop. 60-62° (12 1. ],
5-[(1-Hydroxy-2-propylthio)methyl|-2,4-dimethyl-3-pyridinol
(1Ib) . —Sodinm hydroxide (5.4 g. of 979, reagent, 0.130 nwle) in
absolute ethanol (100 mwl.) and 2-mercapto-1-propunol (6.0 g.,
0.065 1wale) were mixed and heated to gentle reflux. To the re-
fluxing solution was added dropwise, over the period of | hr.; w
solution of  5-bromomethyl-2 4-dimethyl-3-pyridinel  hydrobro-
mide (20.0 g., 0.065 wole) in ubsolute cthanol (100 ml 3. After
completion of addition heating was continued for 10 i, and the
wixture was allowed to cool to room temperature with stirring.
The sodinm bromide was remmoved by Altration and the filtrate
cviporated to dryness i vacwo. The residae was tuken up in
absolute etluarol (40 nl.) and the remaining sodimu broraide fil-
tered before the filtrate was agaiu evaporated to dryness /n racua.
The residue was slurried vigorously with ethiyl acetate until finely
divided, then collected by filtration and dried at SO°, vield 145 g
W5, ep. 143-146°.
Anal. Caled, for CiHiNOS: C
Fomnd: C, 5818, H, 7.52: N, 5.03.
5-{(1-Chloro-2-propylithio)}-2,4-dimethyl-3-pyridinol (I11b) Hy-
drochloride.—5-[( I-Hydroxy-2-propylthio)methyl}-2,4-ditnethyl-
B-pyridinol (1O g} was refluxed  gently with excess thionyl
chitoride (15 1all) for 5 win. under anhydrong conditions;  the
solution was evaporated to dryness /o cacno; the residue was
washed with benzene before it was dissolved in absolute ethuinol,
treated  with chareand,  filtered, and evaporated to dryness.
The yellow ol glowly erystallized upon standing several duys.
The erystals were washed with a L: b mixture of ethanol—cther aned
dried at S0° for t hr. before being revrystallized frour etlmnol-
ether, vield 0.6 g (4800), nnp. P28.5-131.5°.
Anal. Caded, for C)HCINOS-HCL
N, 4V6. Found:  C)16.820 H) 5.938: N, 3.00.
5-[(4-Chlorophenylthio)methyl}-2,4-dimethyl-3-pyridinoel (Ilc).
—xodium hydroxide (2.8 g, of 977 reagent, 0.068 mole) in
cthiuol (50 ml) and p-chlorobenzenethiol (4.85 g., 0.034 mole)
were mixed and added dropwise, over the period of 1 hr., to a
refluxing  solution  of  3-broravmethyl-2,4-dimethy1-3-pyridinol
Livdrobromide (10.0 g., 0.034 mole) in ethanal 170 mlon After
completion of addition refluxing was contimted for 10 min.  the
svetem was cooled to room temperature with stirring and the
sodiunn bromide removed by filtration.  The filtrate was de-
colorized with charcoal, heated to boiling, and treated with water
to the point ol persistent clondiness.  Upon vooling, off-white
pliatelets were deposited, vield 6.0 g, (65 (), wep. 164.5-107.5°.
brals Caled, for Co L CINOS: (6008 H, 5.00; N, 5.00.
Fomd: €4 39.85; H, 498 N, L4
The hydrochtoride wus prepuared by dissolving the free base in
wari aleololic hydrogen eliloride and adding absolute ether.
Upon stunding at 0° the hydrochloride sult erystallized as white
gramules, unp. 199,5-202°.
Avalo Caled. for CyHWCINOS-HCE ) 83070 H 4.7
Ch 22440 Found: ) 52.02; H, 484 Cl) 224,
5-(Hexahydro-1/{-azepin-1-ylmethyl)-2,4-dimethyl-3-pyridinel
(Hd), —5-Bromoutethiyl-2,4-diinethyl-3-pyridinol  hydrobromide
(10.0 g., 0.033 mede) was added with stirring to a solution uf hexa-
wethyleniine (9.7 ¢., 0.098 wolel in henzene (100 ml.).  After
the initial exothermie renetion subsided, stirring was continued
autil the system spontaneously cooled to room temperature and

5%.12: H, 7.54 N, G.16.

N1 H, G0N

CTD WL Dievies pead W LD Savize, J Chent Seed, 317 110505,

Val. 7

for 1 hr. thercafter, 'The hexamethylenimine lLydrobromide
wag collected on a filter and washed tharoughly with benzene:
these washings were udded  tothe original filtrate.  All benaene
wis removed (o cacwo over g owater bath to leave a vellow, oily
residue thet ervstadlized upon covling.  Attempts to reerystallize
the product from benzene, eyvelohexane, hexane, aml viclons
combinations tlereol failed.  The oil wus snspended i vigor-
cusly stirred evelohexane mitil solidifiestion took plaee, The
finety divided white #olid was collected on o filter and drield
i raca over phiospliorns penroxide, vield 7.5 g (10D 4 .
PET-1HDS .

eal, Culed. Tor CyHeNsO: C, THTS: HL 0047 N,
Found: €, THL6O: H, 9430 N, a2

Isopropylidene Pyridoxine Hydrochloride: 2,2,8-Trimethyl-
4/f--dioxine|4,5~c|pyridine-5-methanol (IV) Hydrochloride.---
Pyridoxine hvdrachloride 120.0 g.) was suspended in anhydrons
avetone (400 ml ) with vigorous stirring while whiyvdrous Lydro-
gen chloride was bhubbled into the wixtee. When the ocetone
beenae suturated, introdietion of the gs wus disvontinmed, the
flask wus scoppered, and the reaction ndxture stirred for wn addi-
ol 25 e AU che end of this thwe the isopropylidene pyri-
doxine hyvdroeldoride wis collected on a filter, washed wirly
sectone, wanld dried 7 raeno over plosplorus pentoxide. A Terrie
cldoride color test {or g=hydroxypyridines was negative, od o
txtare nelting point with an wanthentiv sawple of pyridesine
tyvdroehdoride showed depression. The produet wis recrystal-
lized Tron etlemot-ether, yield 199 g0 e300 0, wnp. 216-2077 dec;
tcreep. withe pyridoxine hydrochdoride, 103.5- 5% due.

dodds Caded, foa CplL:NO-HCE O 53, CSTON,
5700 Pouud: € 5106 H, 6600 N, 5.7

The free buse was liberated by dissolving tie side in ot egquaeons
solution of sodiant bicarbonite, nep. FLO-1E2°,

5-{i 2-Hydroxyethylthioimethyl|-2,2,8-trimethyl-4// >« ~dioxino-
14,5-¢]pyridine ( ¥la; --Sodium hydroxide (2.03 g ol 97" re-
ugent, H.0492 moles in ethunol (45 ol ¢ and 2-mervaptoetinmeol
CRO2 g, 00246 mole s were mdxed and heated to gentle reflnx,
T the refluxing solution wis added dropwise, over the period of
b, o solution of H-cldoromethyi-2,2, SArimethyl-4H-p-dioxino-
{-£.5-¢/pyridive Livdrochloride (6.5 g, 00248 woler n absolute
etlzimol (50 1wl 5 Refluxing wus continued for 10 min. after co-
pletion of wldition before allowing the aixture to vool to roow
tenpernture with stirring.  The sodinn elderide was rewoved by
filtration, and the filtrate evaporated to deyvness i rwroa. The
olly residuce was token ap in absolute ctlimol, the renaining
sodiute vhiloride filtered, aud the ethumolic solution evaporated

FEOS.

aliost to dryvness, leaving pink ervstals that were collected o «
filter, wushed with etler, and dried on the filter. The prodnet
@ive o negative Jerrte ehloride test, vield, S0 g (T 0 np.
- 3.5,

Jdwal. Caled, for CuHNOS O 537060 H, Torb N 5200

Fomral: O, 3820 H, 7240 N 5.20,

5-{(2-Chloroethylthio)ymethyl|=2,2,8-trimethyl-4-u.-dioxino-
{4,5-¢|pyridine (VIb) Hydrochloride,—5-[(2-Hydroxvethyltlio:-
ety -2, 2 s-trimethyl-4 H-n-dioxinoi4,5-clpyridine 12,5 @) was
refliuxed geutly with exvess thionyl chloride {10 ud. « for 21 mim.
under anliyvdrons conditions, At the end of this time, e exeess
thionyl elloride was retacved v recen. The salid residue wis
slurried with anhydrons benzeae (30 ml; untl finely divided,
collected o1 a filter, and washed with benzene before recevstal-
lizing from abgolite etlanol.  The produet gave w negative fervis
ehloride test, vield 2.1 g t 70, 1, nep. 170-182°,

Qe Culed. for CyHLCINDSS - HC: C dst6: L 5001
NLocba32s Cho2bb Fouawed: U, 1764 HO 50040 N R220 UL
216,

5-{(4=~Chlorophenylthio)methyl|-2,2,8-trimethyi~4//-:~dioxino-
[4,5-¢c]pyridine (VIcl.—Rodium hydroxide (2.4 g. of 977, reagent,
0.0568 niole) in absolute ethauol (65 ml.) and p-chlorobenzene-
thiol (4.1 g, 0.0284 mole) were mixed and heated to gentle reflux,
To the refluxing soludon was added dropwise, over the period of
bl w solution of  S-chloromethyl-2,2 8-trimethyl-4H-m-i-
oxino-hi~c]pyridine livdrovhloride (7.5 g, 0.0284 nole)
absolute ethanol (50 ml ;. Refluxing was continued for 10 min.
after completion of addition, and stirring was continued until the
mixture had cooled to oo temperature.  The sodiura chloride
wits retoved by filtrution and the filtrate decolorized witly eliar-
coal.  After reranvid of the charcoul, the clenr solntion was
lLicsired to botling and treated with water to the point of persistent
clondiness before being allowed to stand at 0° overniglt.  The
product was colleeted on a filter, washed with water, amd dried
/e cucne over phospliorns pentoxide.  The fainthy vell w s rystads
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gave a negative ferric chloride test, yield 7.1 g. (75%), m.p.
91-94°,
Anal.  Caled. for CHCINO.S: C, 60.78; H, 5.40; N, 4.17;
Cl, 10.6. Found: C,60.67; H, 544; N, 3.90: Cl, 10.5.
5-(Hexahydro-1H-azepin-1-ylmethyl)-3-hydroxy-2-methyl-4-
pyridinemethanol ( VIIla).—5-Bromomethyl-3-hydroxy-2-methyl-
4-pyridinemethanol hydrobromide (5.0 g., 0.0160 mole) was
added with stirring to a solution of hexamethylenimine (4.75 g.,
0.0479 mole) in benzene (50 ml.). After the initial exothermic
reaction had subsided, stirring was continued until the mixture
had cooled to room temperature and for 2 hr. thereafter. The
hexaniethylenimine hydrobromide was removed by filtration and
washed with benzene. The benzene washings were added to the
original filtrate, and the clear yellow solution was evaporated to
dryness in vacuo. The yellow, oily residue crystallized upon
cooling at 0° for several hours. The crystals were slurried with
cyclohexane until finely divided, collected on a filter, and dried
over phosphorus pentoxide, yield 4.0 g. (100%), m.p. 128.5-
130.5°.
Anal.  Caled. for CiuH2N0,-0.25H,0: C, 65.98; H, 8.90;
N, 10.99. Found: C, 65.86; H, 8.86; N, 10.91.
An anhydrous sample of this material could not be obtained.
3-Hydroxy-2-methyl-5-(1-pyrrolidinylmethyl)-4-pyridine~
methanol (VIIIb) Hydrobromide.—Finely ground 5-bromo-
niethyl-3-hydroxy-2-methyl-4-pyridinemethanol  hydrobromide
(5.0 g., 0.016 mole) was added to a solution of pyrrolidine (3.45
g., 0.048 mole) in benzene (50 ml.) with vigorous stirring. Stir-
ring was continued for 1 hr. before collecting the precipitate on a
filter and washing it with benzene. The washings were combined
with the filtrate and the clear benzene solution evaporated to
dryness at room temperature. The residual oil crystallized
upon standing at 0° overnight, was collected, washed with ether,
and dried over phosphorus pentoxide, yield 2.6 g. (54%), m.p.
200-203° dec.
Anal. Caled. for CHisN.0.-HBr: C, 47.53; H, 6.32; N,
9.28. Found: C,47.47; H, 6.9; N, 9.17.
5-[2-Hydroxyethylthio)methyl}-3-hydroxy-2-methyi-4-pyri-
dinemethanol (IXa) Hydrochloride. A.—5-[(2-Hydroxyethyl-
thio)methy1]-2,2,8-trimethyl-4H -m-dioxino{4,5-¢c]pyridine (1.0
g.) was dissolved in 59 hydrochloric acid and allowed to stand
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overnight at room temperature before evaporating to dryness
wn vacuo. The product, after 2 recrystallizations from ethanol-
ether, gave a positive ferric chloride test, was collected on a filter,
washed with ether, and dried over phosphorus pentoxide, yield
0.9 g. (90%), m.p. 146-148°,

Anal. Caled. for C,oH:NO,;S-HCL: C, 45.18; H, 6.07; N,
5.27. Found: C,45.05; H,6.14; N, 5.09.

B.—5-[(2-Chloroethylthio)methyl] -2,2 8- trimethyl -4 H- m~di-
0xino-[4,5-c|pyridine hydrochloride (2.0 g.) was mixed with 5%
hydrochloric acid, allowed to stand at room temperature over-
night, then refluxed for 10 min. before removing the solvent
in vacuo. The residue was recrystallized twice froni absolute
ethanol-ether to yield white crystals giving a positive ferric
chloride test; yield, 0.9 g. (529%); ni.p. 146-148°, mixture melt-
ing point with an authentic sample of 5-[(2-hydroxyethylthio)-

methyl]-3-hydroxy-2-methyl-4-pyridinemethanol hydrochloride
prepared as before, 146-148°.

Anal. Caled. for CipHNO8-HCl: C, 45.18: H, 6.07;
N, 5.27. Found: C, 45.14; H, 6.28; N, 5.23.

5-[(4-Chlorophenyithio)methyl}-3-hydroxy-2-methyl-4-pyri~
dine Methanol (IXc¢) Hydrochloride.—5-[(4-Chlorophenylthio)-
methyl}-2,2 8-trimethyl-4 H-m-dioxino[4,3-clpyridine (4.0 g.) was
dissolved in warm 5% hydrochloric acid and allowed to stand at
0° for several hours. The product, which gave a positive ferric
chloride test, was collected on a filter, washed, and dried over
phosphorus pentoxide, yield 3.2 g. (819%), m.p. 153-155.5°.
Anal. Caled. for CHGCINOS-HCL: C, 50.60: H, 4.55;
N, 4.22; Cl, 21.3. Found: C, 50.49; H, 4.85: X, 3.98; Cl,
21.3.
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