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A series of pyridoﬁs:ine derivatives having arthiazolidine ring, thiazoline ring, or thiazo-
lium ring at the 4-position were synthesized. Pyridoxal oxime (II), pyridoxal hydrazone
(IV), pyridoxalazine (V), and pyridoxal phenylhydrazone (VI) were reduced to pyridox-
amine (III) by zinc powder and acetic acid. 3-(3-Hydroxy-5-hydroxymethyl-2-methyl-
4-pyridyl)methyl-4-hydroxy-4-methylthiazolidine-2-thione (VIII) was syntheized from
chloropropanone, carbon disulfide, and ITI. Hydrolysis of VIII with 109 hydrochloric
acid gave thiazoline-2-thione derivative (IX), whose treatment with hydrogen peroxide in

3% hydrochloric acid afforded thiazolin-2-one derivative (XIV). However, treatment

of IX with hydrogen perox1de in 20—30% hydrochlomc acid yielded a thiazolium derivative
(XV).

Schorre® & X b AKX iz ;pyridpxine—5-d'isuﬁde ﬁiqnﬁgiggﬁélﬁgkrjﬁ‘;ﬁf&% % kﬁ%? TSk, pyridox-
al-5-disulfide® CIIHTADALER, pyridoxamine-5-disulfide® 3 € 4 v FROERIEANRRVHITHS
FEDRRREA 4 v e BHRECH T 5 pyridoxamine FHEEOGRE + OAETEHICE KL b » 7. S
% 4 firic thiazolidine %3, thiazoline ﬁ}s O thiazolium BAHT LAY AR L, EFomR B0
T®ETH..
Bkt pyrldoxal oxime (II) (% Heyl® oFECET T pyridoxine hydrochlorlde 1) CEREB{L<vy ‘/")
% AV CHBREE R CEME, ZHUC hydroxylamine %fEf X II #fFNE TH . Testa® 1 IT % Hgh & Bl
CTERELOD, KR CHEG LR S ER CAE LT 89% OIRET pyridoxamine (I1T) DiEEEY 81 &
WELTW S, COHEERUCHER, REEQOFE/EE TS Y, I KEGIBALCEEEE TS -
EELR T R HEHLER TR LD D, 7ve=7KE A OKBRLESREER L, T 5 I 25S
BT N TE, I iGN I ,J:‘ ) pyfid‘oxal hydrazone (IV),» pyridoxal azine (V),2® pyridoxal
phenyl hyd;azoné (VI)1D %AEZ L, ThEhHEHL E’F@’Cfﬁi L, 7ve=7KK fﬁﬁ&ﬂﬂﬁ%ﬂﬁ LT, Wi
D Bﬁiﬁ"%«"%ﬁﬁiﬁﬁl - RET-WHRER, FFE, 19684 7 A.
2) Location: Tanabe-dori, Mzzuhok%, Nagoya. »
» 3) G. Schorre, Brit. Patent 927666, 924955 [C.4., 60, 5467? (1964)].
4) E. Merck A.G., C.A., 62, 16209" (1965). .
5) H.G. Kraft, L. F1eb1g, R. Hotovy, Arzneimitiel-Forsch., 11, 922 (1961).
6) D. Heyl, J. Am. Chem. Soc., 70, 3434 (1948).

7) J. Attenburrow, A.F.B. Cameson, J. Chem. Soc., 1952, 1094.
8) E. Testa, F. Fraua, CA\ 52, 6343 (1958).
9) WA, ANEER, ©x v, 35,384 (1967).
10) BMEAR, A EEER, ©x v, 35, 380 (1967).
11) W.H. Melssaac, D.V. Parke, Biochem. J., 70, 688 (1957).
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CRb TOI R 77-85% DR THALAL. VI #BELCEE T L7 ) = vii@bh7 5 fh L CHR L
. | o _ ; - .

I w7 ve =774 YT chloropropanone, :%ﬂjﬁéi%ﬁi)ﬁ T 3—(_2;methy1—3-hydroxy?5-
hydroxymethyi-4-pyridyl)methylézl\-hydroxy-zl-methylthiazolidine-2-thione (VIII) % 66% o IR TE .
VIIT 137 = 7 — AEEOBH & LT 2,6-dichloroquinone chloroimide & X %86 (Gibbs KIG™) Bk, F4
7 P VORBKRIE (Grote RRIG™) BEARETHEE0D7 =/ —AKBERSIOF 447 P vEOFEENK
HIhi. FERIA<RZ b (IR) THA 7 b vORIRA 1190 em-1 ©Bdbh, 7 b ViC &S < BRI
o bl MREGHEBRINARZ b (NMR) TR E D & VKD 2 {20 2 F A3 & thiazolidine #%d 4 A7
DAFAVEDY S A% 7.65,8.557 D, FRECICVEBEDAMNRBIVOS MLOAF VYD v IF N 5.10,
5537 11, XSEHEHY o : AT X 51 thiazolidine D 5 fLAF Vv vy D v 7 A% 6.657 LD
fo. BBAMERIN A7 + v (UV) Tl thiazolidine-2-thione DR R IY 14 276 my (log e=4.11) 2FE D b i,

CH:OH " CH=N-R ' CH:NH,
1
HO_/~\_CH.0H HO_N CH:OH OH. A\ CH:0H
() — ) — LT
H,C/SN- HCl S HRC/NN/  CHy“N/
I I: R=0H i
’ R : V : R=NH, ‘
S CH=N-
HO\/\,CHon
V: R=
‘ H;C/ N/
W : R= NH~< >
' Chartl
SNH, : S—CHz_ S—C-R
| I 1 _cH [l
; S=C_ 8=C < s §=C_ C—CHs
éHQ - - CHz CHz ' o CH,
; HOﬁCHon HO{]»CHZOH _ HO@*CHZOH, Hij]—CHZOH
H,C-N\y - HCRy o HCy H,C-Ay
m v VII _ IX tR=H
. [ X :R=CH,
. _ ' : XI : R=CH,
| i S | XiI : R=CH,CH,0H
o SH  S—cH | SCR |
| .
GHO S=C_ 0=C L~CH: HCy,C~CHy
; NH NH | . ) Cr :
. CH2 . CH2 CHz CH2 ’
HOﬁCHZOH ~ HO CH,0H HOﬁCHon HofTCHQOH
HsC N o Hac N | - HC N Hsc N Hel :
XIX ™\ XII ' XV XV :R=H
' 4w XVI :R=CH,
: . XVE : R=C.H;

- XVII : R=CH,CH,OH
Chg,rt 2 ’

12) H.D. Gibbs, J. Biol. Chem., 72, 649 (1927).
13) J. Grote, J. Biol. Chem., 93, 25 (1931). = | o :
14) a) #EFFME, Fak, 89,689 (1969);0) HH K, AER H, ¥, 74, 335 (1954).
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COBERYZEHL TN S, VIII okt £z b5h 3

_ ammonium N-(2-methyl-3-hydroxy-5-hydroxymethyl-4-

/ ‘ : pyridyl)methyldithiocarbamate (VII) o & Btit, pyri-
g \ doxamine (ITT) % ZFfbRFER L 07 vE= 7K & Kt
XRBTEIRLY 50% OIETEL R, VI IZERT

BB 5720 ChALKRE B bk 4« 5 g1 5. Gibbs K

FIGTHE, Grote KEIGIRREFEEZEZ L. UV A7

F A dithiocarbamate o # K Y 291 my (log =

4.30),19 NMR A2 }ATiE 2.83—4.00 v 1K IEE W 7
vE=wAYI/FANRE SR 5. Ammonium ¥ (VII)

DORERE 05% HCl 3T L pH 5.0 o33 &
. dithiocarbamic acid (XIII) 75;4%7‘\: VII @72 — v
240260 280 300 3 mp o Coropropanone R PRMELE LT 2% O

Wave length "!C VLI %%ﬁ‘
Fig. 1. UV Spectra of VII, VIII, IX in EtOH VIIT e 10% HCL B TR 5 & 281 ROk L
VII: -ecen Vm. ,,,,,, IX: : T 3-(2—methyl—S—hydroxy—5-hyerxymethy1-4-pyr1dyl)
methyl-4-methylthiazoline-2-thione (IX) 75: BRI 5.
IX % Gibbs ,EE&T“}LJ—,]%, Grote KKIGITHF G, IR AR PAE veas 1175 cm™t ZFE%, UV A7 b Aid
321 my. (log e=4.04) IHEARINEZ AL, VII © 276 my Xy 45my BRE~AY7 P LTE D BEME N i% L
2 BRI LTS, —f#ic thiazoline-2-thione fkp UV A7 P AL 323 mpMd) RERRIRA B D,
o X —FT%. NMR 227 +alk, VIII o thiazolidine ﬁ@ S5frrasvvE L 4 KEBEED v 7
CFMEIHRL, BRI fir 2 7 v (3,337) @ v 7 FARTR LI '
11T X DiEE IX 2B 5%, LI KD 2L — VESHAIZ chloropropanone, 7 v & = 7 K% X O Fi LIRS
Nz EBRCHER, EBAELT 1% @l[R_,_x'C IX %#87-. Chloropropanone Ot HIc, D «-haloketone
EWT X, XI, XIT 2 &7%. '

Thiazoline-2-thione {& (IX) I » thiazolium chloride {zl:*‘z%&{) YT 3% EEBEMLKERERE 2
roa, RIEE» B4+ v 0Bl L, & 0Pl % 483 % & 3-(2-methyl-3-hydroxy-5-hydroxymethyl-4-
pyridyl)methyl-4-methylthiazolin-2-one (XIV) 86% [NETH b iz, XIV 11 Gibbs KRG E:, Grote K
RIGRETHD, SBF MY v ABBIC L 544 v OBRIIZEE T » 2. IR A7 } UL veeo 7Y 1698
cm-t iz, UV .27 b/w:t 281 my (log e=3.77) CHEARINH T bh, NMR AR M/zg XIV oiEEs

log ef

)

TaBLE I. '5—Substituted Thiazoline-2-thione Derivatives‘ IX, X, XT and XII

CH, OH S
S LS
N O-CGH-N |
\-—— N

TN
CHzOH CHs R .

: C Analjrsis
© Compd. _..mp (°C)  Yield al ' - Cal .
No. R (decomp.) (%) Formula . ‘ Calcd. , ‘Found .
: C H ' N C H N
IX ’ 'H '193—194 71.4 C1oH,,0,N2S, 51.11 5.00 9. 93. 50.82 -5.12 10.19
X 5 CH; 202—203 33.9 C,3H,;O,N,S, 52.75 5.45 9.46 52,96 5.50 9.20
XI . C,H; 204—205. 32.3 C1aH50,N,S, 54.24 5.85 9.04 54.10 5.74 8.98

XI CHZ‘CH20H 207228  70.6  CyH,04N,S, 51.58 5.57 8.59 51.28 5.83 8.76

15) H.P. Koch, j. Chem. Soc., 1949, 401.
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TasLE II. 5-Substituted Thiazolium Chlorlde Derivatives XV, X VI, XVII and XVIII
’ : " CHs; . OH H;
== —S ,
N —CH3~N + Cl--HC1
N Sl -

 CH:0H CHs R

\

, ‘ . Analysis
CONHL Pd R mp (°C) - Sgi/ilf Formula : Ca.lcd. ‘ Féund
(decomp.) : ’ : )
C H N Cc H N
XV H 204—205  39.8  CiH;O,N,CLS 44,62 4.99 8.67 44.61 4.85 9.46
XVI CH, 198—199  76.7  CoH,O,N,Cl,S  46.33 5.38 8.31 46.19 5.51 8.56
XVI C,H, 192193  6L.4  CyH,0,N,C,S  47.90 5.74 7.98 47.69 5.93 7.89

XVII ,CI—I2CH20H 190—191  19.5  C,H,00,N,CL,S  45.82 5.49 7.63 45.79 5°40 7.84

i%bm +%. Thiazolium f7iC&FICHICA 4V DIFEET % @m’;%%fé‘ﬁ {BZL e T g b A3 @ ¥ 7
Mo il Bbhs. ‘ : ,

FoT IX % 20—25% HERR T W LBEE{E K ROl ﬂ; L, BEW 3—(2-methyl—3—hy‘droxy—5-hydroxy—
methyl-4-pyridyl)methyl-4-methylthiazolium chloridehydrochloride (XV) %57z, XV % Grote Jﬁ}jp{;ﬁ;‘gﬁ
CTHBN, SBFFY Y AR B A4 Y ORIITBHECH - k. B LT XVI, XVIL XVIIL 2487,

XV DR@ARERA, I % ¥ & mE3 5 & 43% OIRT N-formyl {ff (XIX) 21§, III &R+
acetoformic anhydride ZfEFH L T % 64% OINERT XIX %787, XIX‘K chloropropanone & Fi{bik3E %
ERSRT XV 2BA L LIS L L BT E IR o 7.

Pyridoxal Oxime (II) Pyridoxine hydrochloride (I) 70 g %7K 700 ml ¥ LEMTE < v vD 56
g BIMLIEERT H,S0,458 #¥T#H, 40—50°2 B MM . < 0¥ K CH,COONa-8H,0 140 g ¥ X O
NH,0H-HCl 37 g %Mk, KBEL 10 4miE, HH T 5 &E&FR. =%/ — 4 X ) & LT mp 224.5—
- 225.5° (decomp.) EEsHRE (I1) 57.6 g (80.0%)9 %fFi.

Pyridoxamine (IT) B (11, IV, V, VI flh & FfEc) % AcOH 150ml ¥ » L, #BHT 40——50° i
IR L, HEHK 20g & 1 BB, 3 REERTS. %b’(!ﬁ@ﬂﬁ’\jiioi()\diﬁx%%()j% L AcOH 20 m!
L TERL, BRETFREA LBERME. BoHRYEKET 26% NHOH KTHhFf L, &5k 20ml &N
KB L CH BT 5E&FR. KBKRTEYL, =7 — 2 X b BiEdk L ceastitg (11D, 8.5g (92.4%)® mp
192—193° (decomp.) % E7. ' ;

Ammonium N-(2-Methyl-3+- hydroxy-S-hydroxymethyl 4-pyr1dy1)methyldlthlocarbamate (V) III 1.6 g
%= x s — 40ml DL 25% NH,0H 7 2ml & CS; 0.8g i RE—RKER, 20 ml R EkiE,
7}ﬁtﬁ@“5#35%ﬁﬁ @éﬁ@ﬁ;ﬁ:ﬂ, (VII) mp 111—113°, 1.3 g (560.0%) % &, Anal. Calcd. CoH150,N;S,:
C, 41.41; H, 5.79; N, 16.10. Found: C, 41.77; H, 6.03; N, 15.82. UV AZ9¥ mu (log &): 291 (4.30), 263 (4.07).
NMR (DMSO) 7: 2.83—4.00 (4H, broad, NH,), 7.69 (3H, singlet, ~CH;), 5.38 (2H, singlet, CH,~0), 5.23
(2H, doublet, J=4.5 cps, CH,-N), ' 2.17 (1H, singlet, Ar-H), 1.5 (1H, broad, NH)

3-(2-Methyl-3-hydroxy-5- hydroxymethyl-4-pyr1dyl) ~-methyl-4- hydroxy-4-methylthlazolldme- 2-thione (VIII)

III 1.6 g % MeOH 20 m! w2 L chloropropanone 0.9 g, 25% NH,OH /K 1.4 ml 3 X0 CS,09¢g w0 &
BETRRE LBy EFEE, Py dml il SHMH T 2882 FR, ®% X ) BES LTmp

140—141° (decomp.) © ¥ B @ #FIN & (VIII) 2.0g (66.7%) %@&/. Anal. Calcd. C1oH 60, N,S, - H,0: C,
 45.28; H, 5.69; N, 8.81. Found: C, 45.14; H, 5.71; N, 8.85. IR cm~*: »c.s 1190 (KBr). NMR (DMSO) 7z: -
5.10 (2H, singlet, N-CH,), 5.28 (2H, singlet, S—-CH,), 5.53 (2H, singlet, ~-CH,0), 6.65 (2H, singlet, H,0),
8.55 (3H, singlet, 4-CHy), 7.65 (3H, singlet, 2-CH,), 7.56 (1H, singlet, 4-OH), 2.24 (1H, singlet, 6-CH). .

3-(2-Methyl-3-hydrdxy-5-hydroxymethyl-4-pyridyl) -methyl-4-methylthiazoline-2-thione -(IX) Method 1
——VIII 3.0 g % 10% HCI 50 ml Av:?fféﬁx LAKIBE 15 EL, &% 10% NaOH CHMUCHE T 5 HE& %

\

16) BRAIZTRTRBIE. NMR 2=z Ak HAB T C60H HEH)MEKKEHE “%%i'ﬁ%%kl ) TMS &
CAMEEL LTHIE. IR Ay b/w&lazl:f\;ﬁ: RA-2 BIRMHJ <« B CRE.
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FR, fi=x/7—=2 X0 B#HEH L C mp193—194° (decomp.) s (IX) 2.4g (85.1%) » &%, IR
cm™: vees 1175 (KBr). NMR (DMSO) =: 3.33 (1H, quartet, J=1.2 cps, S-CH=), 4.47 (2H, singlet, N-
CH,), 5.45 (2H, singlet, CH,-O), 7.86 (3H, doublet, J=1.2 cps, 4- CHa), 7.63 (3H, singlet, Ar-CH,), 2.02
(1H, singlet, Ar-H), (Table 1 £R). )

k\_ﬁ@ﬁs L, chloropropanone 1.8¢g, 25% NH,OH 2.8ml Xt
CS,2.0¢ mnxﬁﬁth —RBEE=2 7 -V 2RERR, &R - klRiyic 10% HCL30ml % iy % K% - 15
SEMEBERALEL, B 10% NaOH TtHFILATHT 2 EREEFR, =4/ A X VEHEE LT mp 192—
193° (decomp.) D EEHRE (IX) 4.08 (71.4%) %8 7. KIGRE chloropropanone ot hic, Fh £ 3-
chloro-2-butanone, 3-chloro-2-pentanone ¥ X O 3-chloro-4-oxopentylacetate &’)ﬁb TfeeY (X, XI, XII)
ZARK Lic. (Table I £8). ‘
N-(2-Methyl-3-hydroxy-5-hydroxymethyl-4-pyridyl) methyldithiocarbamic Acid (XIII) VII 500 mg % /K
20ml wHE2 L, 0.5% HCl W TFL pH5 w LCHMT AL FR, «ofsMh% 5% NH,OH KiciEs L,
Fi, 0.5% HCl © pH b5 i LCHHT2EEITERSE (XIII) 350 mg (75.0%) mp 158—161° %8 4-,
Anal. Caled. CgH,,0,N,S,: C, 44 30; H, 4.96; N, 11.48. Found: C, 44. 50 H, 5.35; N, 11.64. IR cm—1
vC= s 1200 (KBr).
3-(2-Methyl, 3-hydroxy-5- hydroxymethyl—4-pyndyl)methyl-4-methyl 5~Substituted Thiazolium Hydrochlorxde'
(XV, S(VI XVII, XVIII) O—fx&Ri% -  Thiazoline-2-thione fk (IX, X, XI, XII) 0.002 mole % 30%
HCl 15ml s L, X& T 30% H,0, 500 mg % T L 10 min ##%, & 10ml %z, KEELCHEL
eRbBEwA TR B ¥ T, 8 BaCl, KEKEMz, FH Li BaSO, ¥ {Fk, FRYEHREEL, BE
## EtOH 5ml © 2 @ L, =— 7 4 3ml %12 CTH&, SHITH Lk % K, EtOH-ether X
hEREELEESDRE (XV, XVI, XVIL XVIID) % & 7. XV ik Grote REGEY, £8 Na BRI X54
A v O RIEBYE. NMR (DMSO) 7: 4.07 (2H, singlet, YV-CH,), 5.29 (2H, singlet, 5-CH,-0), 7.28 (3H, singlet,
Ar-CHy), 7.31 (3H, singlet, 4-CH,), 1.87 (1H, multiplet, 5=CH-). (Table IT %8).
3-(2-Methyl-3-hydroxy-5-hydroxymethyl- 4-pyr1dy1)methyl-4-methy1thlazohn-2 ~one (XiV) IX 56 g %
3% HCL100 ml s L, K&ET 30% Hy0,2.0g ink 30 SEBBBHE Lica + v % Fx, FRLMED
B L&EL2K 30 ml s L NaHCO; TR LT T 2R EFR, =2/ -2 X D EEHE LT mp 164—
166° o & 7 ¥ X A dh (XIV) 4.6 8 (86.8%) %8 7%. Anal. Caled. C,3H,,0,N,S:/C, 54.18; H, 5.31; N,
10.53. Found: C, 54.09; H, 5.52; N, 10.48, IR cm~': »c.o 1698 (KBr). ,
2-Methyl-3 -hydroxy- -formylammomethyl-S hydroxymethylpyndme Hydrochloride (XIX) Method 1—
IIT1.6 g % 99% HCOOH 20 ml @ L, HE E 20 Bl i L 4 %, HCOOH % E™x, MBIk 10
ml %jfi% CHCL-EtOH (2:1) 10 ml <3 E#MH U, Na,SO, CHEgEE, BEx EtOH 10ml & L,
B HCl 7A%RBULRARLE L=—5 7 3ml 2M2BERHET 2% % FR. EtOH-ether X » BfE& LT
mp 204—205° (decomp.) DM S 4 X A% (XIX) 1.0 g (43.6%) %15 %=. Amal. Caled. C,H,,0O,N,-HCl: C;
46.49; H, 5.63; N, 12.05. ‘Found: C, 46.59; H, 5.80; N, 11.89. IR cm~1: »c-o 1642 (KBr). ‘
Method 2——Ac,0 16 ml Bk L, 99% HCOOH 30 ml 2L oM i 20 f\{& 50° i 10 /iR L, Xk
WF II12.0g 2 MxERB—KRE. BERMEL, method 1 X FABICLE L mp 203.5—204° (decomp) D,
L BB )R A (XIX) 1.8 (64.3%) w1,

I iE zkzﬂ?%‘&kétDm?ﬁmm@ﬁshtm%ﬁﬁ« v E - D%E‘ii’oivlﬁﬂ@’&%ﬁ%fggﬁlﬁﬁ%%%ot
EEEV—\H; %ﬂm%lﬁfﬁﬁﬁkmﬁa‘?é
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