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Haruki Nishimura and Hideji Takamatsu : Syntheses
of Aminothiol Derivatives.

(Research Laboratory, Dainippon Pharmaceutical Co., Ltd.*')

1-Amino-2-propanethiol derivatives, ' 2,3-diaminopropanethiol derivatives, and some
aminothiol derivatives having nitrogen-containing ring were synthesized. 2,3-Diamino-
propanethiol derivatives were obtained by the application of sodium thiosulfate or thio-
urea to 2-chloro-1,3-propanediamine derivatives (V) formed from 1,3-diamino-2-propanol
derivatives (V), to form thiosulfonic acid compounds (V) or isothiouronium salts (X[) and
their treatment with acid or alkali. Since 1,2-diaminopropane derivative (X) was obtained
from bis(2,3-diaminopropyl) disulfide (V) by desulfurization with Raney nickel, application
of sodium thiosulfate or thiourea to VI had caused 1,2-rearrangement reaction. It is
probable that aziridinium compund is formed as an intermediate and the reagent attacks
the site with less steric hindrance.

Examination of the reaction between aminoalkylthiosulfonic acid (Bunte salt) and sodium
borohydride showed that the corresponding bis(aminoalkyl) disulfide is the main product
but in the case of sodium carbamoylmethylthiosulfonate derivative, thiol derivative was
formed.

(Received March 9, 1964)

TSR IR, % o f3EBRVER | o Bk 2s & 1-amino-2-propanethiol Fi#ifk, diaminopropanethiol
ks X OF T OSERRTGH AT 5 aminothiol HUAEARL, = SOMAREL.

#-F 1-amino-2-propanethiol DA KICE] L Cik, Chart 1 iz;z3 X 5 k& dithiodilactoyl chloride (1)
~N v ¥ vdr7 3 v (dimethylamine, diethylamine, pyrrolidine, piperidine, morpholine, N-methylbenzyl-
amine, propylamine, isoproﬁylamine) B ERIEEE7 3 F () &L, DWTF b F e Fr7F v LiAlH,
¢ bis(l-methyl-2-aminoethyl) disulfide & (II) &L, Zhd=—7F bl LIATH, TEIEL CTHIET
% 1-(N-substituted amino)-2-propanethiol 1 (V) % f57c.

>+ diaminopropanethiol D&% 3 & #=. Chart 2 12 ;73 Z & { 3-chloropropylene oxide %7z ’
1,3-dichloro-2-propanol =, %3 dimethylamine % {E/§ X4 1,3-bis(dimethylamino)-2-propanol (Va) & L.,
thionyl chloride iz T 2-chloro-1,3-bis(dimethylamino)propane (Va) %157, Va ZF A7 bV v 2 &K
JSE x5 5 thiosulfonic acid f (Wa) & L, MAKSRC L DHIET % 5 A —MEERA L Lchs, Bbh
fod oI disulfide 4k (Ma) THotc. ZhHIAYHOMECEAL T, Va L0 Va konTit, Ma %47
oy A-RTET LB 7 » — (b &% N,N,N’,N'-tetramethyl-1,3-propanediamine (Ka) #fBz stk b,

) Chart 1.
CH,CHCOC | RSN (CH,CHCONGY,\ LiAIH, [CH,CHCH.NG, | LiAIH, CH:CHCH, N(R,
) ) . ) N |
S > S - S SH
! 2 ! 2 ! 2
I I i v
. N
NONH : 8§:>NH (@), 8§g;>NH (b), HNH (9, ( HNH @,

N\
d H NH (@), C°H5gg§>NH (), C;H/NH, (g), iso-CiH;NH; ()

*#1 Ebie-kami-2-chome, Fukushima-ku, Osaka.
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Chart 2.
CH,CHCH,CL - Ry ,
N R’ CHz—CH—CHz SOClz CHz—CH—CHz Raney Ni CHz—CHz—CHz
N N [ | [ — i i | RN | |
or N OH N N Cl N N N
— - N\ /\ N\ A\
CH;-CH-CH, Fr RR Fr ®wr KR  R¥r
Cl OH Cl
v \ii X
' |1
! ' 1
CH,~CH-CH,SSO:H CH,-CH-CH,S- \ NH
| R HCI e G- PH-CHLSC,
R/l\iR , N<gps e R/I{R, N{py 2 N N<(C3§: «3HCI
. CH3 CH:}
VI I N
l Raney Ni \(\O) J'
CH,-CH-CH; CH,-CH-CH,SH
L1 g |1 en
N N N 3
AN <R N N<CH3
R r CH; CH,
X

R . CH; C.Hj B TN TN
RONH:  GESNH (@), GDNH (b), H NH (c), < H NH (@), O H NH ()

Krassusky? o@FEl7eE I W Fishi L TR UCHEYE TS 2 LR D, Va X h Wa #7185
RIGIAREE & L aziridinium fk% #&7c internal Sy2 KIGOH#ERE, L2-EMAERKIEH,E & BAHEMED S 5.
Wa oW T7Fx—=y yr VTHRERIGY 7 » 7o & = A NN, N2, N2-tetramethyl-1,2-propanediamine (Xa)
KBS, LiedisT Ma X Wa i 7h Fh L2-EfrE#fAkCTh 5 2,3-bis(dimethylamino)propylthio-
sulfonic acid ¥s X O bis(2,3-bis(dimethylamino)propyl] disulfide TH %. VIa &5+ RE % /EH] X4 isothio-
uronium # (X) #78, Zh & 745 ) CUOET S L thiol (& (XI) &5, X %L1 CE7 disulfide £
i Wla b—%+50T VMa Xy X ORIGCEBELTLEBMNRSZ 52 030 k. IbIFARZ L dimethyl-
amino Kz f{ % ¢ diethylamino, 1-pyrrolidinyl, piperidino ¥ X % morpholino # »#E4 L /= 2-chloro-1,3-
bis(disubstituted amino)propane (I) # &KL, W7 v —ric Xk b FOREERED . F, FAREE RO IS
NFXRFEE D complex BB ADHZTH » 7o T thiosulfonic acid & () # B CFRFIhFIHT 5 disulfide
(W) CFELL. FhbofEcontd, MIEHLTT & — = v ¥ VX ) BEBRIGEfT 7L 1,2-bis-
(disubstituted amino)propane (X) 1z < = LIt X » CHER L.

BEoz b W s RK, FARBFI Vv 223D EE, BYTH LT L < internal Sy2 X
IEORER, L2-lfr BRGNS 5 2 Eavhh o T, 3% 5 < shiflff aziridinium et U € AEEO D -
EX DI WD DRIENHIET HEERTHAS S .

NH,

CS<NH2 NH NaOH
R-CH,C1 —_— RCH, SC<N Hg-ZHCl —_— RCH,SH
N2,S:0; HCI aq. or NaBH, l (0)
— R—CH28803H (RCHzS—)z

e N

v Qe GO0 B
SN/TURS AN \N7 * N/

H

1) E. Miiller : ¢Methoden der org. Chemie,” (Houben-Weyl) 4 Aufl. Band X[/1 315 (1957), G.
Thieme Verlag, Stuttgart.
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> ¥z pyridine, quinoline, piperidine 7c & %43 5 FHLEWDERE KA. 2-(2-pyridylamino)ethane.-
thiol ¥ X O% 2-, 3-, 4-pyridinemethanethiol, X & iz Z 1 & OX}HE disulfide {4i%, 2-(2-chloroethyla {ino)-
pyridine ¥ X 0% 2-, 3-, 4-chloromethylpyridine X » isothiouronium A HECTAK L. 2- B L T 4-qui-
nolylmethyl F# iz oL Cid, FRFIhMIET S 2- ¥ X O 4-quinolylmethylisothiouronium %87 piz
DTNV HRECEE LTI, %5 5IRRIEEHK X » CIX#E o bis(4-quinolylmethyl) disulfide % 157-33,
WTh BB AHEL T Lh quinaldine s X O lepidine % AL L7C.

DOFEK 2-, 3- KXV 4-piperidinemethanethiol #7185 7o, FThZhXILT % chloromethylpiperidine L
F A+ REXYRIEE ¥ 122 B0 LN D BEORIE 2-piperidylmethylisothiouronium 445k L7zt 3- %
XU 4- Bk =% — e, 100° 10 B ORGSR THFEREIRIC KD - 7o, ZZTFARBT ) v
ARERIR®I-E A, WTFha b3 %ILT 5 piperidylmethanethiosulfonic acid #757c.

—ji#iz. thiosulfonic acid »i#f (Bunte #5) @ FF — MEND KD BT DWW T IXERKRTITE - T o
by o disulfide % EI4E L, BEII3E s ALY disulfide tha {8 28480 % 50T, 46 Bunte #ic. NaBH, %
FAXw 5 L disulfide #4345 = & /g Lic thiol (&85 DT/t EE %, 2- & XV 4-piperidylmethane-
thiosulfonic acid iz >\ T 7 & =2 — Atk NaBHy CTHEL 7z & = A RHiET 5% bis(2- or 4-piperidylmethyl)
disulfide #787-icBE7chs »7-. Bunte #& NaBH, & ORIGIZ D W TIERAEER LB A LIV DOT, &0
RIS oW % ns . T 7 b Bunte #5 & L ¢ 2-diethylaminoethanethiosulfonic acid (XII) # fiu-,
KB ORI, A&/ ~N, =) A5 LT 509 &K=x, —ndh, fx7ciBET NaBH, 2EH X

NaBH4 ’ NaBH4
CHoNCH,CH,SSOH ~— ——— (8255>NCH20H25—) ——— S NeHCHSH
2445 _\ 2L15 2 <2115
XII N XIV bV XV
\ /

NaBH, (removing inorg. ppt.)

Bl koA, FERARECKHE bis(2-diethylaminoethyl) disulfide (XIV) Lo Hhiedr o7z, Ll XIV 2
BB dC NaBH, & 509% &K=&/ —irh 1.5 BREEBIL & & % & 2-diethylaminoethanethiol (XV) %4
T5. LacESHT XI % NaBH, & K6 E#Th disulfide (XIV) L@Ebh e WARIGHHTH LT %
YR IRELTH, ¥Hic NaBH, %z % & thiol th XV) #EF2 xR, = OREHIIA+
VOEUAHR I IR A7 b A X D KIFHVEREES + )V v A THOBOe FeifiE» M) v 2 FETSE
EWG oo, FEXIV i & O IR ¥ 13RS P Y v A% T 50% &K=%/ —Arh NaBH, %
1.5 BB S Th iz L AL thiol th (XV) 285 h7d » fo. LA Ligaih sodium (diethylecarbamoyl)-
methanethiosulfonate, sodium piperidinoformyl methanethiosulfonate, sodium 1—(dimeth;}lcarbamoyl)etha-
nethiosulfonate 3s X 0% sodium (benzylcarbamoyl)methanethiosulfonate ¢ =" & ¥ amide % Bunte #Fiz-D\»
TIKEW * 7o lxBIk= 2 7 —vh NaBHy LRIEERIcE EALTRERIIET 5 F 4 — v ki (g,

£ B o

Dithiodilactoyl chloride (I) dithiodilactic acid 11g. # ~ v ¥ v 40ml. & %fg, SOCl, 30g. # M 2
1.5hr. BY, WIEC CREEE, %9, b.p 103° 11.4g. CHi0.S,Cly Anal. Caled.: C, 29.15; H, 3.24;
S, 25.91; Cl, 28.74. Found : C, 29.70; H, 3.41; S, 25.56; Cl, 28.94.

Dithiodilactamide #§ (II) (Table I)  dithiodilactoyl chloride (I) 0.1 mole % -~ v + v 100 ml. = %%,
CHICHERI DB E D7 3 v (0.4~0.43 mole) Et N v € v 100ml %% 0~5° i T 30~60 min.
FELCTMZ, DWCER 30min. i, Hill3+ 5 7 3 v HCl HxF7, FRIXKESEEZLCERYEE.
7t % isopropylamine FHiitk (IIh) OHPARXRIGH D < v € YIRBEWEP » e h BRI EFATHR. ¥
piperidine #%#{k (IId) % X ©° N-methylbenzylamine #Fiifk (If) BWEKZECEL THRT 5 0o THERHD X
FOoOFORILAWI. ARLA7 ¢ FE% Table I wwiry.

Bis(1-methyl-2-substituted aminoethyl) disulfide #§ (III) (Table II) dithiodilactamide (Il) o5 + 7 &
Fe 735 v (THF) g% 8% o LiAlH, # 4% THF g 30~60min. 2L CABHET, 2T 1.5~
2hr. B, KeMzCHMEE 5 0min. Fif, FiB, FRLcEER THF TIW®ET 5 »2LFHRIET

*2 ORI T N TRMIE.
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TasLe I. Dithiodilactamide Derivatives
R
CHalCHCON<R/
S
I 2
Analysis
Compd. R b.p./mm. Hg Yield e ’
No. N<g/ (m.p.) (%) Formula -(?jllcd. Found
C H N S. C N S
fa N<ng 152°/0. 015 46  C1oH300:N,S, 45.42 7.62 10.60 24.25 44.90 7. 51 10.23 23.92
Ib N(g:g: 170°/0. 09 73 C1H2s0:N,S, 52.46 8.81 8.74 20.01 51.90 8.91 8.59 19.45
—
Ic I\i H l 210°/0. 23 65 C1H4O:N,S, 53.13 7.64 8.85 20.26 53.01 7.81 8.58 20.47
g 75
Id N\ H > (crude)
TN
Ie N HO 200~202°/0. 01 71 CiH2sO4N,S; 48.25 6.94 8.04 18.40 47.97 7.03 8.03 17.94
N~/
CH,C¢H; 100
If N H; (crude)
180~184°/0. 02
Ig NHC;H, (95~98° (petr. ether)) 71 C1oH34O0:N,S; 49.28 8.27 9.58 21.93 49.65 8.24 9.22 21.83
NHC;H,  (117~119° (petr. .
Ih (is0) ether)) 58  CpHp40:N,S; 49.28 8.27 9.58 21.93 48.90 8.14 9.37 21.40
Tase II. Bis(l-methyl-2-aminoethyl) Disulfide Derivatives
CH;CHCH,N(gy
1
S
! 2
c Salt
ompd. R Amide LiAlH, . Yield of / ——
No. N<R’ (g.) (g.) b.p./mm. Hg base m.p. (°C) Recryst.
(g.) -P- solvent
CH; dihydrochloride .
a N<CH3 9.8 2.2 122~125°/9% 2.7 243~ 244(decomp.) 1so—PrQH
C.H; dipicrate
b N<C2H5 3 1.6 120°/1 1 117 EtOH
4 o dihydrochloride
lic l\i H 4.2 1.9 147~148°/1 1.8 206207 CH,;CN
& dihydrochloride
> "~ b
Ia l\i H 21 3.5 166~168°/1% 8.3 240(decomp.)® CH,;CN
Z N dihydrochloride
~ d
e l\i H O 15 2.5 172~178°/0. 5% 7.3 235(decomp.) EtOH
dihydrochloride
g NHC;H, 13.5 7 (90~100°/35) (0.2) 248~249(decomp.) MeOH
. dioxalate
Mh NHC;H; (iso) 13 7 118~122°/1 1.3 214(decomp.) EtOH

continued
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Analysis

Formula Caled. Found

c H N S cl c H N S c

Ma CioHaeN2S:Cl,  38.82 8.47 9.06 20.73 22.92 39.02 8.54 9.00 20.77 22.67
b CosH3s01:NgS,  41.59  5.10 14.93 8.54 41.46 4.96 14.58 8.34

e CiHsoN,S:Cl,  46.52 8.37 7.75 17.74 19.62 46.26 8.47 7.93 17.41 19.92
Md ~ CiHsNoS:Cl, 49.34 8.80 7.19 16.47 18.21 49.50 8.85 7.20 16.41 18.70'
e C14H300:N,S:Cl, 42.74 7.69 7.12 16.30 18.02 43.06 7.81 7.41 15.94 17.74
g CiHsoN,S:Cl,  42.71  8.96 8.30 19.01 21.02 42.89 9.04 8.01 18.79 2116

Th C16H3205N:S, 43.22 7.26 6.30 14.43 42.84 6.94 6.63 14.14
a) lit.» b.p. 1561~154°/ 145) Accompanied with corresponding thiol deriv. 1.7 g. (b.p. 98~100°/30)
c) 1it.3> m.p. 225~226° d) Accompanied with corresponding thiol deriv. 2.4g. (b.p. 99~105°/18)

T MeOH <c#Bshhi L Et:O % inx THH 3 5 WA B %, = 0K ¥k MeOH-Et;O 2 FH L &
. GBS, mEY B0 i, 7 HCL ohpigAkEL 7+ 7 v & L ELO fhllh, K¥t, ©MTE
#4765, propylamine kIR L CRIGT 5 thiol (kX % 5 h 5 90~100°/35 mm. (R EK) o8
Hwid, chh HCl & LB Bt L 2 & £xbh, B5hid ik disulfide (IIg) HCl FTh - fe.
ek o OB LTk 130°/1mm. LT AHERSEENR . BRLL disulfide ¥# Table I
ZRT.

1-Amino-2-propanethiol 7 (IV) (Table III) bis(1-methyl-2-aminoethyl) disulfide (II) » Et:0 ¥#
ABEo LA, #&% EtO %y 30min. #FWL TAMFHF, 2w < 2hr. ZRER, KCrHk
30 min. ¥, F38, P9 LIz MeOH (% 7-ix EtOH) < #Wfhit, MeOH it Et:0 % inx THMH
T AR B, - o MeOH-Et,O EBWIL X 20 EtLO BB EALERT 5. N-methylbenzylamino 3%

Taste II. 1-Amino-2-propanethiol Derivatives

CH,CH CH:N(y,
!
SH
s Salt
. . Yield of
Compd. R Disulfide LiAlH, e N
N< b.p./mm. Hg base
No. R’ (g.) (g.) Recryst..
(g) m.p. (°C) solvent
Va NG 2 0.4 6567700 o  Dydrochloride EtOH-Et,0
/CaHs 5 o ' picrate .
Vb NG, 1, 0.55 0.1 93°/63 0.3 8284 iso-PrOH.
P .
Ve X H | 1.5 0.2 90935 0.5  hydrochloride Me,CO
‘ )
Vd N H 6.5 0.8  102~104°/30 2.9 ~ Picrae iso-PrOH
\ / 122~124 iso-Pr
P .
Ve N 0 5 0.9  113~115728 2.8  Dydrochloride CH,CN
N/ ~
hydrochloride
CH.CH;» 132~135 AcOEt
v N< (33.8) 4.7  138~140°/14 5.0 _
CH, _ picrate 129 iso-PrOH
continued

2) R.R. Renshaw, ef al.: J. Am. Chem. Soc., 60, 1765 (1938).
3) J.M. Stewart, H. P. Cordts : Ibid., 74, 5880 (1952).
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Analysis
Formula Calcd. Found
C H N S Cl C H N S Cl

Va C;H14NSC1 38.57 9.06 9.00 20.60 22.77 38.10 8.81 8.72 20.24 23.06
Vb CuiHz,0/N,S 41.48 5.36 14.89 8.52 41.82 5.34 15.08 8.26
Nc C;H;,NSC1 46.26 8.87 7.71 17.64 19.51 45.94 8.77 8.06 17.42 19.98
Nd C14H200:N S 43.29 5,19 14.43 8.26 43.12 5.31 14.11 7.88
Ve C;H;,0NSC1 42.52 8.16 7.08 16.22 17.93 42.85 8.04 7.35 15.80 18.26
Vi { C11HsNSC1 57.00 7.83 6.04 13.83 15.30 56.97 7.87 5.84 13.70 14.89

C17H3007N,S 48.10 48.17  4.77 12.94 7.52

4.75 13.20

a) lit.2> b.p. 1563~154°/762
b) Result in the reaction of undistillated amide 33.8g. with LiAlH; 4.7 g. in tetrahydrofuran.

7.56

#kik aimde (If) o THF i LiAIH, 0T X b thiol ¢k (Vf) 5348 bt o-c disulfide (If) o LiAlH,
CEBRILIIATIbIes . Lies> T Table I @K LTH % o 1% amide 0BT L BHERTHD. &
B & fc aminothiol % Table Ml iw/k¥. disulfide » BT i L« NVa, Nc 5200 Nd ®4m+ 5 & &
FhZh 5 33 X 129% oFE# disulfide #EIR L 7-.

2-Chloro-1,3-propanediamine $g (VI) (Table IV) 1,3-diamino-2-propanol (V) HCI # # K@ # o SOCI,
& CHCL; hgcinfmric HCl # A ORAEN I & A L 7 % % T 2~5hr. 3, WESE L CEHO
SOCL % X O Efft & Bk, REEGYHERL CHNYEE. ARLE 2 v — Ak (VI) HC1 w2\ Tk
piperidine 3 #{k (Md) DA Sh s v o © Table ¥V i3, 7ok 1,1’~(2-chloro-1,3-propanediyl)-
dipyrrolidine (VIc)«2HCI 2.5g. % PdCl 0.6g., JEH R 2.48. L b - < 5= Pd-C 1z EtOH A T B fik
BT, EERfA (30°% 0.215L.) @ H, %R X w2 ¥ CEMMEAES. MEFR, Fua R, xR PED
KR, 7o7 9 LT ELO fi. o ELO MMt 158 TWEHER 7 v — A e 52788 X -
T 7w —VRERE DD R 2D 2, ZoMKWE 1.5g. » 509 EtOH 1z %%, NaxS»03-5H,0 1.63 g.
&b 4hr B, RIG#H 74 » v PEE LT ELO H#ii, 0.27g. o 1,1’-trimethylenedipyrrolidine (Kce) %
9. picrate : m.p. 185° base ®» IR % X % picrate » R X b 25 & FE.

Rl # L T N,N,N’,N’-tetramethyl-2-chloro-1,3-propanediamine (VIa).2HCI 3g. X b 3T, M L T

Tase V. 2-Chloro-1,3-propanediamine Derivatives
R R
RONCH: CHCHNGE
C1
mp. of g . Analysis (%)
. : g ecryst. -
Coﬁorfd‘ N<1§, SE%I)d Sg;gggz solvent Formula - Cak\:d— B Fj)und B
(€ Cc H N € ¢ H N cl
Ma N 82 ( dggfmp) MO C/HWwNiCl,  35.38 8.06 11.79 44.77 35.89 8.40 11.53 44,21
C.Hs» isoPrOH- C;1Hy;N,Clse .
Wb NG 42 100~105  SOPEO 1% 43.64 0.32 9.25 35,14 43.80 9.54 8.87 35.26
Te N H 70 (lgezc;ég?’) iso-PrOH C,HysNoCl,  45.61 8.00 9.67 36.72 45.11 7.97 9.53 36.39
VH i
d N H 80 (Zgé‘;if‘;) iso-PrOH C“HWNZ%‘z‘ 46.50 8.71 8.34 31.68 46.97 8.76 8.12 31.60
i .
p— .
ve X H O 79 ?gfgﬂ’) EtOH  CyuHyuONoCly 41.07 7.21 8.71 33.07 41.55 7.49 8. 48 32.60
S .

@) 1it.® m.p. 220°

4) K.H. Slotta, R. Behnisch : Ber., 68B, 754 (1935).

5) g2 : Az, 73, 290 (1953).

6) R.J. Hoclois : Brit. Pat. 800, 632 (Aug., 27, 1958) [C.A., 53, 7211¢(1959)].

7) N.K. Kochetkov, L. A. Vorotnikova : Zhur. Obshcheiklim, 29, 532 (1959) [C. A., 54, 350° (1960)].
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N,N,N’,N’-tetramethyl-1,3-propanediamine (Xa) 0.2g. % 5. base » IR % X ¢ picrate (m.p. 207°) o &k
XY ERERE.

Bis(substituted amino)propane g (IX or X) ®4 5K i) 1,1’-Trimethylenedipyrrolidine (IXc) 1,3-di-
chloropropane 3 g., pyrrolidine 9.8g., < v ¥ v 10ml. %4 100° 9hr. %, KEHKC Et.O % inx R
w7 iP5, benzene-Et,O %% HCl i, KE % 74 # vy¥ 2 L < Et.O #iHl, = < &g, 7Y, b.pw
98~103° 2.8g., (lit.® b.preo 256°); dipicrate, m.p. 185~187° (509 EtOH). Ci3Hz30:14Ns Anal. Caled.: C,
43.13; H, 4.41; N, 17.50. Found : C, 42.81; H, 4.48; N, 17.50. :

ii) N,N,N’,N’-Tetramethyl-1,3-propanediamine (IXa) 1,3-dichloropropane 5.0 g., 40% dimethylamine
KW 50g. & EtOH 20ml. & & & wwHd 100° 8hr. jn#h, RIGW i HCl »inx <& LIBHEHE,
WER P EOKCER, 707 9 e LT ELO #il, ERTEBRERY, b.pw 77° 2.41g., dipicrate; m.p.
207° (MexCO) (lit. b.prge 144° dipicrate 207°).

iii) N%,N%,N? N2-Tetramethyl-1,2-propanediamine (Xa) 1,2-dichloropropane 5.0 g., 40% dimethylamine
KA 50g. X b LE0 i) L EBERIG, M3 3. bpes 71~72° & 1.2g., dipicrate : m.p. 194.5~195.5°
(MezCO). C1H240uNg Anal. Caled. : C, 38.78; H, 4.11; N, 19.04. Found : C, 38.68; H, 4.28; N, 18.76.

iv) 1,1'~(1,2-Propanediyl)dipyrrolidine (Xc) 1, 2-dichloropropane 3 g., pyrrolidine 9.82g., X v & v
S5ml. DRExHEF, 115~118° 9hr. mm#t, KiE# Et.O 2z T REY %K%, benzene-Et,O JE13x% HCl
THi, KB 72 v L LT EO filH, TRCHREEY, b.ps 87~88% 1.66g., dipicrate : m.p. 171~
173° (759 EtOH). Cy3Hps014Ns Amnal. Caled. : C, 43.13; H, 4.41; N, 17.50. Found : C, 43.21; H, 4.66;
N, 17.41.

v) 4,4'-(1,2-Propanediyl)dimorpholine (Xe) 1,2-dichloropropane 5.0 g., morpholine 31g. % H{% hfEys
BT 155~160°% 10hr. in#h, JUS# HCl WK E» LAREY EtO T, K@% 742 v¥E LT EtO
i, TSRS T EEEBIRE, b.pr 128~131° 5.13g., dipicrate; m.p. 203~205° (EtOH). Ci3Hs015Ns Anal.
Caled. : C, 41.07; H, 4.20; N, 16.66. Found: C, 40.60; H, 4.15; N, 16.84.

2,3-Diaminopropanethiosulfonic acid ¥§ (VII) ® & gk (Table V) 2-chloro-1,3-propanediamine (V[)e
2HC1 1mole, NaOH 1mole, Na,S;0;:5H,0 1mole 0 %4 50% EtOH % 7-i% 50% MeOH i 4~5hr. &
W, RIS % EMZE, RE% BEtOH % 71X MeOH ¢ 2k, ST 2R 2 PR, M X v,
AR L 2,3-bis(substituted amino)propanethiosulfonic acid {£#% Table V 1z,

TasLe V. 2,3-Diaminopropanethiosulfonic Acid Derivatives
R

R SNCH,CHCH,SSO.H
|
NG
Analysis (%)
Compd. R Yield m.p.(°C)  Recryst. .

No. "R’ (%) (decomp.) solvent Formula Eilff I Foundm

Via N<CH3 68 188~190 EtOH CrHys05N.S;  34.69 7.49 11.56 26.46 34.32 7.68 11.48 26.46

CH,
b N(%i%i 69 185~187 MeOH  CyHyuO:NoS, 44.26 8.78 9.39 21.49 43.84 8.78 9.10 21.08
Ve 1{3 67 195~196 90%MeOH CyHy;OsNoS, 44.87 7.53 9.52 21.78 44.97 7.77 9.21 21.74
VId 1{?1— 61 175~176 EtOH  CiHyO:N,S, 48.41 8.13 8.69 19.89 48.46 8.30 8.58 19,74
Ve @ 43 206~207 75%EtOH CyHpnO:NoS, 40.47 6.79 8.58 19.64 40.69 6.87 8.33 19,40

Bis(2,3-diaminopropyl) disulfide g (VIII) (Table VI) @& pids & UGk VI % 10~15% HCI & 1~
2br. Btk 7 v » VL LT EO i, JK¥E, #=mciig, EnO M3k, mie HCli: LT & v
Bl AR L7 disulfide % Table I wiid.

D ER AL disulfide ofiffiicowvTR~%. F78i>t bis(2,3-bis(dimethylamino)propyl]) disulfide (Vla)
2.0g., Raney Ni (W-2) 10g. % EtOH e lhr. i, s P, Fe HCl B L ClfsE, muc

8) A. Gero: J. Am. Chem. Soc., 76, 5158 (1954).
9) H.T. Clarke : J. Chem. Soc., 103, 1699 (1913).
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TasLe VI. Bis(2,3-diaminopropyl) Disulfide Derivatives
N ONCH,CHCH,S-
R
Ny, ,
Compd N <R Yield m.p. (°C) Recryst.
No. R’ (%) (decomp.) solvent Formula
Wa N<gg§ 46 193~195 (decomp.) C,H,0H CuaHzsN:S:Clye HHL,0
Vb N<Cfg§ 16 156~156. 5 (CHa):CO CasHaoNS:Cl,
Vi I\i H 36 129~130 (decomp.) CoH;0H-(C2oH;):0  CaaHysN4S,Cly
Viid I\i H 15 200~201 (decomp.) CHaCN—(CH:;)zCO C26H54N482C14
/N
Vile l\i O 62 213 (decomp.) CH,;0H C22H4604N,S,Cl,«H,0
Analysis (%)
Caicd Found
(o H N S Cl C H N S Cl1
Viia 35.22 8.23 11.74 13.43 29.71 35.43 8.67 11.54 13.14 29.79
Vilb 52.04 10. 32 11.04 12.63 13.97 52.07 10.52 11.07 12.67 13.44
Vilc 46.15 8.10 9.79 11.20 24.77 46. 17 8.17 9.71 10. 88 24,92
Viid 49. 67 8. 66 8.91 10. 20 22. 56 49.79 8.90 8.65 9.99 23.08
Vile 21.89

40. 36 7.39 8.56 9.80 21. 67 40. 63 7.59 8.25 10. 09

LEOKEMEL ELO THMEKREL 74 » v iEE LT ELO i, TR, EO B3k, R 1.36g. o
HWRHEZ IR X v Fok Wa #hmh) GATH2DOTHERBCLD bprs 85° T To@sy 0.1g. 2L 5. &
DRSO IR EH NLNL,N%N?-tetramethyl-1,2-propanediamine (Xa) o % hiz—3%%, #7- picrate Rk
ZEoTHRE.

ki bis(2,3-bis(1-pyrrolidinyl)propyl] disulfide (Vlic) 2.0 g., Raney Ni (W-2) 10g. X b 4L¥ L b.ps
71~72°. 0.16g. o 1,1’-(1,2-propanediyl)dipyrrolidine (Xc) #7&. picrate m.p. 171~173°, base o IR %
L O° picrate DERIC X HRAK LIcER & RE.

& bz bis(2,3-dimorpholinopropyl) disulfide (Vlle) 0.5 g., Raney Ni (W-2) 2.5g. % EtOH b |- 33 A K LB
3 % & b.pis 130~145°% 0.05g. o 4,4'-(1,2-propanediyl)dimorpholine (Xe) # #&, picrate m.p. 205°. base
» IR ¥ X ¥ picrate ORI X Y AR AR LA ER L FE.

2,3-Bis(dimethylamino) propylisothiouronium chloride dihydrochloride (XI) N,N,N’,N’-tetramethyl-
2-chloro-1,3-propanediamine (V[a)+2HCl 15g., & # Jp% 4.8g. % EtOH 120ml.,, MeOH 20 ml. o B+
Bhr. &, 1WERBESET 258 (Va2HCl) 2.2g. %K &, FRQEMFEE, BEr#E CHCN ©
i, CH:CN R4 n MeOH # j-1x 85% EtOH I » HiH, ItE 4g., m.p. 213~214°(decomp.). CsHas-
N,SCl; Anal. Calcd. : C, 30.63; H, 7.39; N, 17.86; S, 10.22; Cl, 33.91. Found : C, 30.73; H, 7.55; N,
17.50; S, 10.01; Cl, 33.52.

2,3-Bis(dimethylamino) propanethiol (XII) i X 0.8g. Kic¥f, NaOH 0.33g. % 4 e /KIS % N
%z Et:O i, R T WHREBEEY, bpw 90° 0.3g. © X %##. HCl # : m.p. 169~171.5° (EtOH). C.H,,-
N:SCl, Anal. Caled.: C, 35.74; H, 8.57; N, 11.91; S, 13.63; Cl, 30.15. Found: C, 35.54; H, 8.67; N,
11.89; S, 13.42; CI, 29.55. )

Aidh 0.12g. K &h L L-KI e CEktt 70 » v %L LT Et,O i+ % = Lic X v bis[2,3-bis-
(dimethylamino)propyl] disulfide (Vlla) 0.05g. % 78 7= #:, = » IR 1% thiosulfonic acid fk (Ma) 2 & 8 =
disulfide tko IR & —%.

2-Pyridinemethanethiol i) 2-Pyridylmethylisothiouronium chloride hydrechloride 2-chloromethyl-
byridine«HCI (m.p. 123~124°) 12g., # 4+ jf5# 5.6g. % EtOH 150cc. rh 1hr. B, BEHILT 2 &LV F
B, MeOH X b F#ih, m.p. 199~201° (lit.1» 152°). C,H;N;SCl, Anal. Caled.: C, 35.01; H, 4.62; N,
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17.50; S, 13.35; Cl, 29.52. Found : C, 35.08; H, 4.67; N, 17.31; S, 13.55; Cl, 28.69.

ii) 2-Pyridinemethanethiol 20 isothiouronium ¥ (m.p. 199~201°) 8.5g. %7K 20ml. ¥ fE, Ne %
FBUoo NaOH 7 7 V& U, AcOH ittt L CHCl #hiHi, = CT#ME, 788, b.pu 85~90° (lit.
b.po.s 57~58%), 1.7g. o Ay wE. picrate; m.p. 167°(decomp.) (MeOH) (lit.)> m.p. 163~164°).

3-Pyridinemethanethiol 45 % 7* bis(3-pyridylmethyl) disulfide 3-pyridylmethylisothiouronium chloridee
HCl 4.5g. X v L350 2-3k & MK LT b.pir 113~114° (lit.!D b.pyr1e 118~125°) o 3-pyridinemethane-
thiol 0.7 g. #753. picrate : m.p. 133~134° (EtOH) (lit.!» m.p. 134°). = o thiol » HCl E¥:¥ i+ FeCly
WL, 74 V¥ E LT BtO il % & & e X b disulfide % E&AYcfE. dipicrate m.p. 189°
(decomp.) (dioxane). C,sHisO1NgS; Amal. Caled.: C, 40.80; H, 2.57; N, 15.86; S, 9.08. Found : C,
41.14; H, 2.75; N, 15.49; S, 8.74.

4-Pyridinemethanethiol i) 4-Chloromethylpyridine hydrochloride 4-pyridinemethanol.HCI 2.7 g.,
CHCL; 20 ml. 0¥ e SOCL, 4.4g. %4 Lo TF, #% 30min. 3y, BERZE, ZREx EOH X b Bk,

E 2.4g. m.p. 165°(decomp.). C¢H;NCl, Anal. Caled.: C, 43.93; H, 4.30; N, 8.54. Found : C, 43.66;
H, 4.40; N, 8.81.

ii) 4-Pyridylmethylisothiourenium chloride hydrochloride FE s v —nfk HCL ¥5 (m.p. 165°) 1g., +
F % 05g., BEtOH 10ml. % 15min. E|¥, AWFH T2 &R 2 FEMN, MeOH X v Bk fh, & 1.2g., m.p.
212%(decomp.). C/H;NsSCl; Anal. Caled. : C, 35.01; H, 4.62; N, 17.50; S, 13.35; Cl, 29.52. Found : C,
35.07; H, 4.66; N, 17.33; S, 13.19; Cl, 29.32.

iii) 4-Pyridinemethanethiol 5k 7* bis(4-pyridylmethyl) disulfide %0 isothiouronium # (m.p. 212°)
6g. L b 2-FHEMEOYS L AT L b.ps 109~111° 0.5g. @ 4-pyridinemethanethiol # #%. picrate : m.p.
145~146°(decomp.) (EtOH). CiHipO:NsS  Anal. Caled. : C, 40.68; H, 2.84; N, 15.81; S, 9.05. Found :
C, 40.53; H, 3.00; N, 15.59; S, 8.84.

= o thiol 787 0.5g. % BEtOH I v Ffif L T m.p. 157~158 o %) disulfide % . Ci:HuN:S:
Anal. Caled.: C, 58.02; H, 4.87; N, 11.28; S, 25.82. Found: C, 57.80; H, 4.98; N, 10.98; S, 25.48.

2-(2-Pyridylamine)ethanethiol i) 2-(2-Pyridylamino)ethylisothiouronium chloride hydrochloride
2-(2-chloroethylamino) pyridine<HC1 10.3g., + # JR5& 4.0g., EtOH 50 ml. rp 3hr. B, EHEERE 2 iso-
PrOH I b it &, IUE: 3.5g., m.p. 158~163° CsH1uN,SCl, Anal. Caled. : C, 35.69; H, 5.24; N, 20.81;
S, 11.91; Cl, 26.34. Found : C, 36.05; H, 5.50; N, 20.83; S, 11.64; Cl, 26.39.

ii) 2-(2-Pyridylamino)ethanethiol # % 7* bis[2-(2-pyridylamino)ethyl) disulfide & isothiouronium
# (m.p. 158~163°) 6.0g. oKW % NaxCOs 74 4 v # & Lt CHCly i, ¥k, &Y, b.p 116~
117° 1.0g. @ thiol {A##%. picrate : m.p. 166~167°decomp.) (MeOH). Ci3HiO7NsS Anal. Calcd.: C,
40.73; H, 3.42; N, 18.27; S, 8.37. Found : C, 40.82; H, 3.52; N, 18.32; S, 8.13.

CoFF —nN k% FeCly Tk L ¢ 15 7 #I5 disulfide % EtOH X b Fiffifh, m.p. 108~109°. C;H;sN4S
Anal. Caled. : C, 54.87; H, 5.92; N, 18.28; S, 20.93. Found : C, 54.89; H, 6.03; N, 18.40; S, 20.74.

Chloromethylquinoline 2- ¥ 713 4-quinolinemethanolsHCl 20g. i SOCly 10~20ml. %4 L $2>Mmx
5. B LRE LTS SOCl, hiestts. RIGHE T 0 ¥ ¥ ¥ i~ v vEMBET 5 &R
H, FER, BRI bR,

2-chloromethylquinoline-HCl; m.p. 187~188%decomp.) (CH:CN), I 419. CyHoNCl, Anal. Caled.:
C, 56.10; H, 4.24; N, 6.54; Cl, 33.12. Found: C, 56.03; H, 4.27; N, 6.86; Cl, 32.73. base, m.p. 53~55°
(Fh=—7 ) (lit.*» m.p. 54~56%1) m.p. 53.5~54.5%).

4-chloromethylquinoline.HC1; m.p. 203~204%decomp.) (EtOH), It 729. CyHyNCl, Anal. Caled. : C,
56.10; H, 4.24; N, 6.54; Cl, 33.12. Found: C, 55.89; H, 4.11; N, 6.69; Cl, 33.51. base; m.p. 55~57°
(ligroin). 7c% 4-hydroxymethylquinolinesHCl # SOCly & lhr. B3 % & HEH WX € &3 m.p. 205°(de-
comp.) o 4-dichloromethylquinoline ¢ X %.

Quinolylmethylisothiouronium chloride hydrochloride FECEe 2- % 7% 4-chloromethylquinoline.
HCL & B0 F+ FE% BEtOH #7-1x MeOH o 5~15min. i, BEHHT5ERE2F8, Bk T5.

2-quinolylmethylisothiouronium chloridesHCI; m.p. 196~197°(decomp.) (MeOH), IR 78%. C11H13N5SClp
Anal. Caled.: C, 45.52; H, 4.51; N, 14.48; S, 11.05; Cl, 24.43. Found : C, 45.30; H, 4.57; N, 14.60;
S, 10.90; Cl, 23.98. A& 8g. % 10ml. o/kic¥fE, NaOH 747 v e 2 LiGREYEFY, Zhi2FR
MeOH-Et,0 T¥¥%+ % & m.p. 176~177%decomp.) o fEf#x s, thi HCl T2 c ek v ERe

10) Elzbieta, Maruszewska-Wieczorkowska, J. Michalski: Roczniki Chem., 31, 543 (1957) (C.A., 52,
54072 (1958)].

11) Z.J. Vejdelek, M. Protina : Chem. Listy, 45, 451 (1951) (C. A., 47, 80687~ (1953)].

12) @) /AnFk, fiL: Ak, T4, 791 (1954). b) B4 ¢ Az, T1, 256 (1951),
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—3 (3.38.). —HE¥, FHEE24E&L N [itrhiEiEg EtO T, Et:O B X v b.pn 122~123° o quinal-
dine 1.2g. #1872, Zo b oo IR EHKOLThic—3K.

4-quinolylmethylisothiouronium chloride<HCl; m.p. 203~204° (MeOH), IX% 68%. Ci:HisN3;SCly, Anal.
Caled. : C, 45.52; H, 4.51; N, 14.48; S, 11.05; Cl, 24.43. Found : C, 45.32; H, 4.52; N, 14.20; S, 10.58;
Cl, 24.12. Af 0.5g. #4FE o NaOH B U4 LiRD, %% EtO i, “=mciikk ELO gk, ®RE
% EtOH I » Hiifh, m.p. 175~176° o bis(4-quinolylmethyl) disulfide # # < 3> 3238, CaHisNoS: Anal.
Caled. : C, 68.93; H, 4.63; N, 8.04; S, 18.40. Found : C, 68.68; H, 4.70; N, 7.71; S, 18.35. [k D 5 fi#
RIS % &l Tk ¥ 3 BURHER, 20 min. o #0#4 © 13 b.pi 134~142°, HCI #5 m.p. 221~223°(decomp.) o
lepidine %725, ik IR X ONRRC X v & & FE.

Chloromethylpiperidine hydrochieride 2-, 3- » % i1t 4-piperidinemethanolsHCl % 10g., SOCl,
20ml., CH,CN 70ml. oiR¥% % 2hr. &R, BHZE BEXEERLCThZRHIETS 2- 3- 8LV 4-
chloromethylpiperidine« HCl # #&. :

2-chloromethylpiperidines HCl; m.p. 184~185° (1it.'® m.p. 177~178° (iso-PrOH), Iu®& 76%. C¢H;3sNCl,
Anal. Caled. : C, 42.37; H, 7.70; N, 8.24; Cl, 41.69. Found : C, 42.37; H, 7.69; N, 8.06; Cl, 41.81.

3-chloromethylpiperidinesHCl; m.p. 153~154° (iso-PrOH), [x# 53%. CsHi3NCl, Awnal. Caled.: C,
42.37; H, 7.70; N, 8.24; Cl, 41.69. Found : C, 42.34; H, 7.78; N, 8.19; CI, 41.62.

4-chloromethylpiperidines HCI; m.p. 131~132° (AcOEt), [u*K 359%. CeHisNCl; Anal. Caled.: C, 42.37;
H, 7.70; N, 8.24; Cl, 41.69. Found : C, 42.73; H, 7.91; N, 8.55; Cl, 42.13.

Piperidylmethylthiosulfonic acid FECcHE % 2-, 3- b B it 4-chloromethylpiperidinesHCl 4g.,
NapSy03¢5H:0 5.7g. &7k 10ml. » & & ¥k - 2~3hr. pnE, EimEE, 2Ed MeOH 150 ml. T #
Brith U c s 2 PR, MeOH B X IBMGIZE, REXFHERTS.

2-piperidylmethylthiosulfonic acid; m.p. 192°(decomp.) (MeOH), XX 55%. CsH1s03NS,; Anal. Calcd. :
C, 34.10; H, 6.20; N, 6.63; S, 30.35. Found : C, 34.05; H, 6.19; N, 6.46; S, 30.07.

3-piperidylmethylthiosulfonic acid; m.p. 188°(decomp.) (MeOH), It 18%. CsH130sNS, Anal. Calcd. :
C, 34.10; H, 6.20; N, 6.63; S, 30.35. Found : C, 33.98; H, 6.20; N, 6.40; S, 30.09.

4-piperidylmethylthiosulfonic acid; m.p. 255°(decomp.) (H,0), L3 50%. CeHi303NS, Anal. Caled. : C,
34.10; H, 6.20; N, 6.63; S, 30.35. Found : C, 33.82; H, 6.37; N, 6.85; S, 30.62.

2-Piperidylmethylisothiouronium chloride hydrochloride 2-chloromethylpiperidine«HCl 3g., 5+ R %
1.3g., EtOH 15ml. oEW % 7hr. B|it, BEZE, REc Me.CO % In x < #®, #Hi 3+ % #k%t EtOH-
_AcOEt X b Hi#sf, KR 0.2g., m.p. 174~184° Higd:. C/HyN:SCl; Anal. Caled.: C, 34.23; H, 6.98;
N, 17.11; S, 13.03; Cl1, 28.66. Found : C, 33.92; H, 7.27; N, 17.22; S, 12.91; CI, 28.00. 7z% Me,CO F
WD B YR A EE.

Bis(piperidylmethyl) disulfide 2- #FJ-1t 4-piperidylmethylthiosulfonic acid 2.5g. #7K 15~20ml. 1=
%, NaBH, 1.3g., NaOH 1.0g., /K 15ml. o &Ewheinz < 1~15hr. i, %4 LR, % EtOR
M, K, TERECME, 7R

bis(2-piperidylmethyl) disulfide; b.po.s 153~155° U3 47%. CioHaulNoS, Anal. Caled.: C, 55.33; H,
9.29; N, 10.76; S, 24.62. Found : C, 54.92; H, 9.28; N, 10.62; S, 24.14. HCl #; m.p. 214~215° (EtOH).
C12Ha6N2S:Cly  Amal. Caled.: C, 43.23; H, 7.86; N, 8.40; S, 19.24; Cl, 21.27. Found: C, 43.08; H,
8.00; N, 8.31; S, 18.97; Cl, 20.82. = = - 87 disulfide base 0.6g. » Et;O v LiAlH, 0.2g. = 1hr. &
WL TEILEATRWHIG thiol ke 2 bh b=t r Ty Fr b )y aRIEEED b.ps 98~99° ok E
30mg. B, HCl 5w+ 5 & disulfide.2HCl & LCEbhic.

bis(4-piperidylmethyl) disulfide; b.p; 174° Jt=X 249, HCl #5; m.p. 292°(decomp.) (EtOH). C12H:6N:S:Cly
Anal. Caled.: C, 43.23; H, 7.86; N, 8.40; S, 19.24; Cl, 21.27. Found : C, 42.96; H, 7.96; N, 8.36; S,
19.04; Cl, 21.52. base, m.p. 108~111°.

2-Diethylaminoethylthiosulfonic acid (XIII) ¢ NaBH: (C Kk 3:ETT 2-diethylaminoethylthiosulfonic
acid (XII) o k#Ew, EtOH ¥, *7cikdK EtOH B a KB v v v sk gisBH o NaBH, o KEWK *
7oix EtOH @ldicfrcwcinx s & He 72 R R4, HHcKe A v e Sa Ry ER T, Bific EtOH
TROCERHEIEBY EHE T 5. M b o L BREE 2 me, ot AcOH <4, Na,COs 7 v v ik
LT EtO i, TRCEE, BRLTCEOERYERE N, TXToEH4A b.p 130~132° TEH 3% bis(2-
diethylaminoethyl) disulfide (XIV) -¢, %fi5 2-diethylaminoethanethiol (XV) & & hics »7%. L L 50%
EtOH MG X 2/c & EHTH T 2 4 (ppt. A) RBRE LA, X Hic NaBH: 22 CEET S L/
thiol 4 (XV) %% 22, /f+2 NaBHy 0 BRI UTS ppt. A #HELicw & ik XV 285 hith - 7.
oMY (ppt. A) X 4 A+ v EMESFIR IO IR ofER, ot NaSO;s ¢h b filic S:0472 (Na25204) D
FHET Dz ExMote. Table I W KISEHER X OF D ERY % 7T,

13) M.S. Morgan, R.S, Tipson: J. Am. Chem. Soc., 68, 1573 (1946).
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2wt disulfide (XIV) » NaBH: w X2 BT % B3 L, FERABEBRERBC I ) AR LHER L. B
51t 5k Fe737yv, EtOH, 509 EtOH % f\ 7% 50% EtOH ¥ o Kt i & IR & { 2-diethylamino-
ethanethiol (XV) (b.psy 89~90°) #7&. L2 L7235 Z 0 &HETF T NaSO; % 72k E72 ppt. A Mz Tirie s
L XV OERIZED TEN 572, Table Wl ik z it S RIGEER L O Z D LR &R T

Table V. Reduction of 2—D1ethylammoethylthlosulfomc Acid with NaBH,

D NCH,CH,SSO;H NaBH; NaOH  Solvent Rf:;f;‘_’“ Re&‘fﬁgn Product Eg (%)
(2.) &) (3 (ml.) °C) (hr.)  Disulfide (XIV)  Thiol (XV)
5.0 1.3 1 H0(0) 80 0.5 1 3 (58) 0
3.5 1.9 0.7 H0(50) 95 0.5 23) 0
5.0 2.6 —  C,H;OH(150) reflux 1.5 2 2 (71) 0
5.0 2,642 1 509 C,H;OH(50) reflux 2 1.5 (49) 0
) 0.7(23)

5.0% 2.6+2 1 509 C.Hs;OH(50) reflux 2 0.7 (23

a) Removing inorganic ppt-A

TasLe M. Reduction of Bls(2 d1ethy1ammoethyl) Disulfide with NaBH,

Reaction Product (g., (%)]

Et NCH,CH,S-) NaBH, NaOH
Et” 2

) ) Solvent (ml.) t(lj;acti(cgg) time

(2.) (& (& b- (hr.) Disulfide(XIV) Thiol(XV)
1.0 0.5 0.3 tetrahydrofuran (50) reflux 1.5 0.6 (60) 0.05 (5)
1.0 0.5 0.3 C,H;O0H (40) reflux 1.5 0.2 (20) 0.3 (30)
0.9 0.4 0.3 509 C.H;OH (20) room temp. 1.0 7 (78) 0.05 (5.5)
1.0 0.5 0.3 50% CsH;OH (20) reflux 1.5 0.2 (20) 0.6 (60)
1.09 0.5 0.3 509 C,H;0H (30) reflux 1.5 0.8 (80)  0.05 (5)
1.0% 0.5 0.3 ' 50% C,H:OH (30) reflux 1.5 0.5 (50) 0.2 (20)
@) Added ppt. A 29g. b) Added Na,SOs 1.5¢.

Sodium N-substituted carbamoylmethylthiosulfonate ¥ NaBH, [C &k BiET i) N,N-Diethyl-2-mer-
captoacetamide 35t 7F N,N,N’,N’-tetraethyl-2,2’~dithiobisacetamide sodium diethylcarbamoylmethyl-
thiosulfonate 12.5g. %7k 40ml. = %5, NaBH, 6g. o 7 4 U HEKBRCEHR Lisn bz, 70~80% 1hr.
nzh, At Lc CHClL i, T < ®isKY, b.ou 119~121° diethylcarbamoylmethanethiol 2g.
%8, CeH;sONS Anal. Caled.: C, 48.94; H, 8.90; N, 9.52; S, 21.78. Found : C, 48.83; H, 8.89; N,
9.25; S, 21.79. FKYEHE L » X 51 b.po.oe 165~167° o N,N,N’,N’-tetraethyl-2,2'-dithiobisacetamide 0.7 g.
%18, CioH240:N3S; Amal. Caled. : C, 49.28; H, 8.27; N, 9.58; S, 21.93. Found : C, 48.74; H, 8.31; N,
9.20; S, 21.75.

ii) Piperidinoformylmethanethiol 1-chloroacetylpiperidine 9.5g., Na,S;03;+5H,0 14.6g., 7K 40ml. o
R % 3.5hr. &I, WEMZE, 2iEs BEtOH 150 ml. c#m i, Bt 5 &% EtOH X v miEd, I
# 7.5g. m.p. 167°(decomp.) » sodium piperidinoformylmethylthiosulfonate # %. C;H;2O4NS;Na Anal.
Caled. : C, 32.17; H, 4.63; N, 5.36; S, 24.54; Na, 8.80. Found: C, 31.95; H, 4.56; N, 5.13; S, 24.97;
Na, 8.97. B o7g X b i) oB4s L Ak NaBH, ©#5, @, b.p: 116~117° o piperidinoformyl-
methanethiol 2.0g. # . C;HisONS Anal. Caled.: C, 52.79; H, 8.23; N, 8.80; S, 20.14. Found : C,
52.55; H, 8.23; N, 8.41; S, 19.74.

iii) 1-(Dimethylcarbamoyl)ethanethiol N,N-dimethyl-2-bromopropionamide 7 g., Na;S;03+5H.0 9.65 g.
Xy ii) & AL, #eE EtOH mEyE X v Mol sodium 1-(dimethylcarbamoyl)ethylthiosulfonate
7g. #B. Zh¥ i) &AM NaBH, ¢, b.ps 94° o B4 thiol 1.2g. #%E. CsH;ONS - Anal. Calcd. :
C, 45.11; H, 8.28; N, 10.52; S, 24.06. Found : C, 44.82; H, 8.01; N, 10.17; S, 24.35. ’

iv) N-Benzyl-2-mercaptoacetamide 35 & 7¥ N,N’-dibenzyl-2,2’-dithiobisacetamide N-benzyl-2-chloroac-
etamide 27g. X b ii) ERABEFAHEEF Y 7 4 L AFE L CHE sodium benzylcarbamoylmethylthiosulfonate
25g. #73. Z o thiosulfonate 18g. % i) & FAfkic NaBH, <&, WUHE, CHCl; #iH% % BB EHERE X
E{k, =i # AcOEt X b F#sf, m.p. 146~147° » N,N’-dibenzyl-2,2’-dithiobisacetamide 1.7 g. *# 5. Cis-
H,0:NsSs  Anal. Caled. : C, 59.97; H, 5.59; N, 7.77; S, 17.79. Found : C, 60.05; H, 5.75; N, 7.76; S,
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17.60. —J5 AcOEt F ¥ % i f, 7R¥E% cyclohexane = 5 ic EtOH-petr. ether =& &, m.p. 57~60°
o N-benzyl-2-mercaptoacetamide ##%. CyH, ,ONS Anal. Caled.: C, 59.63; H, 6.12; N, 7.73; S, 17.69.
Found : C, 59.71; H, 6.05; N, 7.70; S, 17.83.

RO T Hre b HEH, WEBEEBb - 2 BRAEAEEE BRESZEE, HIAY U —ABCERK
LET. F@iifEve 2w iR MH FiEL BTE RBEEE L —BoERhe s hickaRa,
BAEFWK, 25N LEEINTOFERON IS EFT iV 2 — DR ICEE L.

P EY LT T
[%KU?AKU % ASSE}?J UDC 547.94 ; 582.682
84 (10) 955 ~ 961(1964)

147. HOFAR, SRR @ EMERSOWE B4H) =v=vIyr0
» ThAwA P F0 3 #HH I o

Heihachiro Taguchi and Izumi Imaseki: Studies on the Components of
Corydalis spp. V. Alkaloids of Corydalis ambigua Cuam. et
SCHLECHT. var. amuvensis MaxiMm. (3). On Base II.*®

(T'sumura Laboratory*®)

Base Il is a tertiary base obtained from Corydalis ambigua Cuam et Screcut. var.
amurensis Maxm., with m.p. 144~146° (@] +306.0° (CHCls); (4) form of m.p. 190~
191°, and dehydro base (iodide) of m.p. 282°(decomp.). It was assumed to be a protober-
berine-type base from its ultraviolet spectrum (Fig. 1). Its nuclear magnetic resonance
spectrum (Fig. 2) and analytical values indicated the presence of two methoxyls, one
methylenedioxy group, and one methyl bonded to a secondary carbon. Cleavage of
methylenedioxy group with phloroglucinol-sulfuric acid followed by methylation with
diazomethane gave corydaline ( I ) (Chart 1), from which it was proved that the methoxyl
and methylenedioxy group are situated at 2,3;9, and 10-positions, and the methyl group
at 13-position. Consequently, base II must be either thalictricavine (V) or thalictrifoline
(MI), but various properties of base Il are not in agreement with those of VI or VI, as
shown in Teble II, and their infrared spectra are different (cf. Fig. 4).

It was possible that base II is a stereoisomer of VI or VI, and these compounds were
compared in the form of an anhydro base which does not contain any asymmetric carbon
atoms. As a result, dehydro-base II agreed with dehydrothalictriflinium iodide (X[) in
melting point, Rf, and infrared spectrum (Fig. 5), but not with dehydrothalictricavinium
iodide (X). Consequently, it was found that base II has the same planar structure as
Wl with different steric configuration. The infrared spectrum (Fig. 6) of base II exhibits
abosorption of #7ans-quinolinidine at 2700 cm™, which is not present in the spectrum of
V. Dehydration with mercuric acetate showed that base II has a #7eans-quinolizidine
skeleton, while VI has the cis-quinolizidine skeleton. The dehydro-base I, obtained as
the quaternary base, was found to be none other than dehydrothalictrifoline.

(Received April 17, 1964)

I EE I E I ET A =V = v o4 2 Corydalis ambigua Cuav. et ScuHLEcHT. var. amurensis MaxiM.
D7NHARAFEBRRUCHERERE LA, To )5 b T LERLCEEMERC O W TETOMRNE
SRIEDOTHET 2. FTEBEL & QL T 13 CuHaOuN m.p. 144~146° [alp +306.0° (c=0.49,
CHCL;) #7% L, Labat ®» x5 vv o+ v RIG B riid 5. thin-layer chromatography** (LI F TLC

*Losr3am Az, 84, 773 (1964).

* mno, 4B9: A3k, 83, 578 (1963).

*3 Jzumi Komae-cho, Kitatama-gun, Tokyo.

*t Kieselgel G nach Stahl (Merck), benzene-ether (1:1) < /EBI# i dragendorff 3Rys.



