CHAPTER II

EXPERIMENTAL

1. Chemicals and Equipment

184 21!.11:& and were used as received.

§-(2-Aminoethvl) isethiow oniui bromide hydrobromide was obtained

from Aldrich ChemicalsO0ipsts/ Ahd ha witheyut further purification.
Melting poig “ ‘ glass sample holder

electrothermal melt

Microanalyse DEL (Austalia) and by technical
staffs at the Scient / \ -.: earch Equipment Centre (STREC)
of Chulalongkorn Univergity ,-f' g =méntal analyser, Perkin Elmer,

model 240C.

ﬁ &¢ by Technical staffs at

the (STREC)
‘ W)
The feoll g mﬂchines were used to obtain the UV, IR, NMR and

s gl RSN SWHN T

UV-vidible npectruphntnmeter, Hitachi. model U‘F—ZEE‘A.

Q‘ﬂﬂﬂﬁﬂﬁ%ﬁ*ﬁﬁ%“ﬂ anlitag

¥ourier transform NMR spectrometer, Jeol, model JNM-FX900Q. at

21.1 Tesla.

GC/MS spectrometer, Jeol, model JMS-DX 300/JMA 2000, with electron

ionization source.
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2, Preparation of 2-Guanidinocethyltrithiocarbonate zwitterion

§-(2-Aminoethyl) isothiouronium bromide hydrobromide 1.4 g. (0.005
mole) was dissolved in water 3.75 ml. and treated with concentrated ammo-
nium hydroxide 0.75 ml. Carbon disulfide 1l ml.was added dropwise with

stirring into the resulting sol of 2-mercaptoethylguanidine which

was placed in an ice bath. g precipitate was isolated and

was recrystallized from Erer-and gthai B The yield was 0.7 g. (72%)

m.p. 138-139°¢, / \\
\ ptoethylguanidine hydro-

3. General Prepara

‘chlorides (S-ser I/

A mixture of

wole) and 2-guanidino-

e:hyltrithincarbnnata 7p3rridine (1-2 drop) was

heated on a steam bath #0 ‘,-—' s8ction mixture was cooled, ether

was added, then kept refr 48 hours. The resulting crystals

were then filteregldnd washed with cold eth ~*Ihe product was recrys-

15‘ ‘-

tallized from ethanel Pl =ng points are shown in

|
il ¥

ﬂﬂﬂ’mﬂﬂiﬂmﬂi
ammﬂﬁmumwmaﬂ

Table I.



Compound No.

5-9

5-10

5-11

Il
H C-EEHE} ~C

3
)

H C {C*%E;ld;EJJf

HECQ:%@Q ﬁ’@f

0
n
'cﬁz“s'c'{CHz}a-s'Cﬂa %
Yield m.p.(°0)
E:f} (%) Found Lit.
(1)
0.23 46 81-82 83-86
(1)
0.10 71 83-84 87-89
(1)
0.18 84 92-93 94-95
(2)
0.18 82 94-95 95-96
S (2)
]m wﬁwfﬂﬂar .18 92 99-100 99-100
P (2)
0 69 85-86 85-86
?Jm’}%t’lﬁ E’J

*GET = 2-guanidinoethyltrithiocarbonate zwitterion;

i
H,N~C-NH- CHE-CHz-s-c-s

9¢
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4. Optimization of the Thermal Reaction of N,S-Diacyl-2-mercapto-

ethylguanidine hydrochlorides (S-series compounds)

For this purpose a previously dried (6 hours at 56°C) sample of
N,S-diacyl-2-mercaptoethylguanidine hydrochlorides kept at wvarious

temperatures (room temperature -200°C) for various times (1-10 hours) in

air or under HZ atmosphere.

pyridine) but experimentg

nt was also varied (DMF or DMSO +

@d out without a solvent. At

the end of the experifeft] .;__hlre was examined by TLC

using alumina and, and 20% acetone. The condi-

tions and results a e reaction products were

the order of Rf values

fluct). Their relative amounts

designated as S (sta
from lower to higher
were estimated, by taking th from the densities of the

Iz—cumplex colour on TL .:jr- ; ace amount was obtained

it was designated as T.

ﬂ‘lJEJ’J‘VlEW]?WEJ’Iﬂ‘i
ammnsmwnwmam



g e g
(R-G-HH-C—NH—U-AE—GHE-S—E-R} under various cond:

Jond+tions and Prﬂdﬂ-cts
Ea;znmd R ——_— / nm _\:ﬁ? Reduced Pressure Rf
e Time Rel. ! l///em\ Rel, Amount
(°c) in hr(s)| i \\\
s A ‘-,/ ']E x\\\‘ vl|s A B ¢ U
5-6 GEHII 160 ; >I 5-6 = 0.57
3 >3
5=7 IZ'.l‘ﬁl'I.]_3I 160 1 - =9 T T T - 5-7 = 0.59
2 = [I»»7 21 =<1 =<1 T |A = 0.04
3 T [>»6 1 <1 <1 1 |B=0,46
4 1 |<5 =1 1 1 2 |c = 0.61
5 >1 3 2 1 1 3
6 <2 |»*>1 3 <1 <1 4
7 2 T 3 <1 <1 =5
8 >2
9 >>»2
10 <3
22 il‘ﬁz“ﬂ &nm
2
180 1 < Tal
; wﬁmmmwﬁﬂmﬁa
190 1 2
2 3 <3 1 >2
200 1 2 2 1 1 4
2 T 1 <] <l >7

f—

8¢



Table II Continued

ons and Products
Compound R Reduced Pressure
No. Temp. | Heating
(ec) Time Rel. Amount
in hr(s
] u s A B c
s-8 GTHIS RT. 48 10 S5-8 = 0,61
B = 0.54
80 1 10 C =0.65

110 1 10
140 1 10
160 1 >9 - [|>9 = T T -

2 >>7 - 8 T <1 <] 1

3 >6 - |<6 =1 1 1 1

4 <5 T |<<5 1 >1 3 | 2

5 ccl <<1| 3 2 1 L 3

6 <<? <l =2 »2 <] <]l 4

7 T 1 T 3 <1 =1 5

8 >l

9 >>1

10 o/
i ﬂ‘lJEl

: i 'm‘i
180 1 at

[ ’1&1 A58 ’f‘"ﬂ
wo | 1 (AW IANTIY ma ’J ?J’mil

2 1
200 1 2 2 2 1 3

2 T 1 1 <] 7

62




Table ITI Continued

ons and Products
In Air s Tnde Reduced Pressure
Heating :
c"l“q’g‘“md R T('% Time Rel.W"‘ . Amount Rel. Amount
' in hr(s)
S A /A"k\\\“‘“ v | s A& B i
5-9 C_H RT 48 10 -
817 72 0 =
80 1 10 -
110 1 10 -
140 1 10 =
160 i | = -8 = BB e e
2 >7 <] - >>8 T <] <l T
3 >>6 1 - >6 <] 1 1 1
4 5 >1 s <5 1 »1 >] 2
5 4 <<2 © <<l <3 <2 31 sl 3
6 |>2 2 ¥&= -_"'——~ <l |<2 =22 1 1 &
7 T =2 .o d 1 T 3 <1 <l 5
8 !.J >1
9 <l >3 3 N »1
10 T gp3 <3 <<2
o |1 ﬂuﬁl’l‘l’lﬂﬂﬁﬂmﬂ‘i
2
180 1 f>>5 <2 2 <1 Ta/
: RWANNTEL *n*na']aa
190 1
i >1 3 3 1
200 1 2 2 2 1 3
2 T 1 1 <1 7

ot




Table II Continued

Heating
Compound R |TemP. | Time
No. (°C) | 4n hr(a) Rel.
s A
5-10 C.H RT 48 10 -
80 1 10 -
110 1 10 -
120 1 10 -
140 1 o -
152 1 10 -
2 10 -
160 1 >9 T
2 *>7 =<1
3 6 1
4 5 =l -
5 {:ﬁ cz >1 >>1 2
6 >>] €l 3
7
8
9
10 ‘
170 1
2
180 1
2 1 2 >1 1 <5

(<4 >2
<3 @2

ﬂ‘lﬁl"ﬂ M NEE'S,

<<]

ammmmw’nmma

2z
<2 3

>>]

TI-I

<3 <1

3 z T T

Lt >
ons and Products
Reduced Pressure
Rel. Amount Rf
)] S A B c u
5-10 = 0.65
A= 0.04
BE=0.61
¢ =0,72
- 9 - T T -
- <7 T 1 1 1
< b
2 >l =<1
2 =<2 <]

1€



Table IT Continued

In Adr " Reduced Pressure
Heating — K
Ca;:ﬂamd n "Eggg' Time Rel. W . Rel. Amount £
$ in hr(s), oy
S A B 7Y - U A B C
5-10 190 1 T
2 <2
200 1 3
2 7
s-11 HZG = RT 48 10 = 5-11 = 0.57
72 1w - A = 0,04
?{m? -| 80 1 10 - % = .6l
2°8 c = 0.68
110 1 10 =
160 1 [>T SN T -
2 |57 <1 T TN K1 -
3 >3h 1 <1 <1 1 7 =1 1 T
4 5 1 1 €a <2 5 @ >1 =1 <l
2 1 AU RUNTNE N
6 2 <
7 1 >>% 2 2 3
8 T <2 <2 2 >4 9 o
o | 1 AREYATUNRNINGIA
2 | > 1 1 < <
3 >3l 22 <2 1 1
4 3 2 2 <2 >1
5 1 <3 <3 2 »»]

(4%



Table II Continued

ﬂUEI;'I‘VL ﬂiﬂi’ﬂﬂ‘i

In Air
Heating
C";P"‘“d R ?EE? Time Rel. Amour
e in hr(s)
S A
s-11 180 1
2 <c]l =2
3
4
5
s-12 [c H,,| 160 é
3
4
5
170 1
2
3
4
5
180 1
2
3
&
5

-
///’H\\\\E“* AL

<3

wh%mﬂwaw

OTLS md Pmduﬂtﬂ

- !
ﬁ'rﬂz |

Reduced Pressure

B Rount

Rel. Amount

A B c

u

NN

>1
=»]1
<<

<3 >1 <l

s-12 = 0.67
A= 0.04
B = 0.64
C=0.74

ﬂﬁﬂaﬂﬂ

€E
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5. Preparation of 2-Amino-2-thiazoline hydrochloride (A-series compound)

by Thermal Reaction of N,S-Diacyl-2-mercaptoethylguanidine hydro-

chlorides (S-series compounds)

A previously dried sample of N,S-diacyl-2-mercaptoethylguanidine

hydrochlorides (0.05-3.26 g.) were heated at 180°C for various periods of

2-7 hours either under ordij;n e ion in air or under nitrogen. The
cooled reaction mixtur-r. th daleint; P acetone to precipitate a crys-
talline product whic ”% are : _:”l;'aalutinn by rinsing. The
separated liquid was rg ) / added ;:~ etone to obtain more cyrstalline
product, While the separation of other
compounds, the crysta ted, dissolved in methanol,
and treated with aét fatéd 20 pinutes. After filtration of the
solution, the solvent f\evaporated then some more
acetone was added tovy ﬁ—aminn-z-thiazuline hydro-
chloride m.p. 194-203° R -—;é-t & soluble in methanol and water
but insoluble in car 1 sults and elemental analysis

are shown in Tab V-a

The spectros opic data of Z2-amino-2-t Mazoline hydrochloride

“’W’m wﬁwww N9
ammnwumawmaﬂ



Table III The preparation of 2-amino-2-thiazoline hydx ~\W~‘ ries nﬂmpnunﬂ} by thermal reaction of N,5-diacyl-

" "n\\-.
2-mercaptoethylguanidine hjrdmchlnrides (S=series t 180°.

He&ting Product

Weight (g.) | pyie (hrs.)
Compound

No. 5 daaee s Vimaes Yield (%)= ////“\\ Elemental Analysis (%)

Air HZ Adr NE In

In Ilnde 'fi' /)ﬁ'\\\\\ Caled for C,H,N,SCI

P IiN aﬁriim\iﬂ\ﬁk N[ afl s c T TS
AL\

§-7 0.05 | 2.79 2 3 94 2 21.7

S-8 0.05 |2.67 2 3 89

5-9 0.05 |3.26 2 3 86 25,99 | 5.09 | 20.21 | 25.58 | 23.13

5-10 0.06 |3.05 2 7 89

90 199—201

S5-11 0.05 [0.66 2 5 88

s-12 |0.06 [1.06 | 2 | 5 Bgﬂ% 4’*}% 1% ‘W qq‘j

- q6¢a34l L

*the 5. of chis compond vas proHoblty olorbaled ANAIANA Y

cE
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Table IV Spectroscopic data of 2-amino-2-thiazoline hydrochloride

(A-series compound)

Spectra from Signals Assignments
(KBr)
IR lm?x 3260 N-H stretching
(em ) 3000-3100 , stretching coupling with N-H streching
1660 ‘

1400~ 1

dhg and N-H bending
'F - il '

(nm)
13
(DMS0)
(ppm)

(DMSO0)
8 (ppm)

MS (m/e) ‘:

uﬂgw ' _-'5- EJFZ??H;C-CH -CH
R |AIITE n;*_mlmaﬂ
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6. The Preparation of Aliphatic primary amides (B-series compounds) and

of N,N-Diacyl-cystamines (C-series compounds) by the Thermal Reaction

of N,S-Diacyl-2-mercaptoethylguanidine hydrochlorides (S-series

compounds)

Procedure 6.1 (in air)

N,S-Diacyl-2-mercaptoe iy Pl ne hydrochlorides (0.05 g.-0.06 g.)
were heated for 2 hours i 80 d reaction mixture was then

added 2 ml.of aceton he "erystalline product of Z-amino-2-

thiazoline hydroch! he components in the liquid

was further separ "ﬂ:tagraphy (alumina, eluent,

80%Z hexane: 20% ac 0.46-0.64 (for B-series

compounds) and R empounds) were separately
collected and extract 1 the volume of each collected
solvent was evaporated me hexane was added to

crystallize the resulti ~%§3§;;}iﬁg or B-series compounds) and

white amorphous pF¥ecipitates (for ::*:...m_:..:.",h ds). The products of

- )

emively
Procedure 6.2 funder

L LM INEANT. e
:::z::ss;mmm:mzmo 41—

further separated to obtain the desired products of aliphatic primary

both series are sh .

amides (B-series compounds) and N,N:diacyl-cystamines (C-series compounds)
by column chromatography con alumina and using mixed hexane: acetone as
eluent. Conditions for the preparation are also shown in Table V and
VI. Details of the separation are shown in Table VII.

All of the products are soluble in chloroform and slightly soluble

in hexane. However, the products of B-series compounds are slightly soluble
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in hexane and water while the products of C-series compounds are slightly
soluble in hexane and insoluble in water.

The elemental analysis of both aliphatic primary amides (B-series
compounds) and H,N:diacyl—cystaminas (C-series compounds) are shown in
Table VIII and Table XIV respectively, Those spectroscopic data of UV,

IR, 13C NMR, 1H NMR, MS for the Bsgeries compounds are displayed in

Table IX to Table XIII. . ,» 'W3¢-r_'3",fe C-series compounds are

shown in Table XV to

]

AULINENINYINg
ARIAATAUNM TN



Table V The preparation of aliphatic primary amides (B-series compounds) by the thermal reaction of N,S-diacyl-2-

mercaptoethylguanidine hydrochlorides (S—a“

Starting Materials Heating Timed]
Cospoima Weight (g.)
He- In Air | Under Nz | In Air
-7 0.05 2.79
5-8 0.05 2.67
5-9 0.05 3.26
5-10 0.06 3.05 2 M
5-11 0.05 0.66 |U 2
q
5-12 0.06 1.06

"
|7 S

J}? TN

ds) at 180°C

AR \

5-10 i

B-11

YRNNNYIR Y

B-12

NINYINT

Products
vield (%) m.p. (°C)
In Air | Under N3 | Found Lit.

13 57 90-92 |93-94(151,152)
95-96°7)

14 49 100-102 | 105-106 132
106.5-107.5 133
107-108°9
104-105 134

14 49 93-95 |98.7-99,1¢13
92-94156)

36 51 93-95 |97.6-98,2(153)
99.5-100%7%)
103(157)

46 81-83 |87.0-87.5(15%)
g(158)
85-86(72)

32 49 91-93 |98.0-98,7¢13

97.5-99(73)

e




Table VI The preparation of N,N-diacyl-cystamig 1 -deries compounds) by the thermal reaction of N,S5-diacyl-

2-mercaptoethylguanidine hydrochigrs pmpounds) at 180°C

-

Starting Materials Heating T1m ---j ' Products
comons W05 (5) [\ [ o [ e
No. N
° In Air |Under N |In Aj ‘J' // ‘ s eties Qoupounds | In Air |Under Ny | Found Lit.
§-7 0.05 2.79 28 14 108-110 -
5-8 0.05 2.67 18 22 114-116 -
S-9 0.05 3.76 18 16 115-117 =
5-10 0.06 3.05 20 46 119-121 -
§=-11 0.05 0.66 30 12 101-103 -
S-12 0.06 1.06 22 10 98-100 -
o
AL NINTNEIAT
U

PMIANTUAMINYAE

0%



Table VII The separations of aliphatic primary amides (B-series compounds) and H,H:diacyl-cystamines (C-series

compounds) by column chromatography

Starting Materials Ha:ating Time (hrs.) M ‘. ation for those Under Ny (Procedure 6.2)
Compound : _ Flow Rates Total Fractions obtaining
No. Weight (g.) ml./min. |Volume (ml.) the products
5=7 2.79 3 1.7 900 -
1.4 500 15-18 (C-7)
1.4 2800 21-70 (B-7)

5-8 2.67 3 2.3 900 -
1.5 400 14-20 (C-8)
1.5 2850 22-71 (B-8)

5-9 3.26 3 3.5 900 -
3.7 400 14-17 (C-9)
3.9 550 18-23 (B-9)

5-10 3.05 7 2.3 1300 -
2:5 B0O 8 (c-10)
2.5 1380 9-10 (B-10)

2.5 1600 -
s-11 0.66 5 2.7 300 4-6 (C-11)
9{1 10 . 1-26 3.0 1250 9-25 (B-11)
s-12 1.06 ﬂ ‘u ’J ‘}d’E&m w gﬂﬂ‘T .8 300 3 (C-12)
2 1,0 550 4-11 (B-12)

QW’W&Nﬂ‘iﬂJ RN Y

| &
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Table VIII The elemental analysis of aliphatic primary amides (B-series

compounds)

Compound c H N o
No. Sabordy aai, Ko @ | @ | @

B-7 11.70 | 10.84 | 12,38

11.77 | 10.83 112,10

B-8 11.96 | 9.78 |11.17

11.96 | 9.84 |11.04

B-9 12.18 | 8.91 |10.17

12.18 | 8.96 |10.25

B-10 12,33 | 8.18 | 9.34

12.42 | 8.01 | 9.51

B-11 11.54 | 7.64 | 8.73

11.45 | 7.57 | 9.03

12.51 | 7.56 | 8.63
12-‘-’!5 ?16‘6 8"59

ARIANTAUNIINGIAE




43

Table IX The UV spectra of aliphatic primary amides (B-series compounds)

Compound Assignments
No.
© B=T
B-8
B-9
double bond

B-10

B-11

B-12

[ U
AULINENINYINT
ARIANTAUNM TN



Table X The IR spectra of aliphatic primary amides (B-series compounds)

Absorption
eaks memr
% (em=1) 3398-3198 2950-2850 1428-1410 705-695 645-630
5 .
pound No. )
B-7 3365, 3199 2920, 1420-1410 f95 635
B-8 3360, 3198 2910 1425-1415 702 640
B-9 3350, 3198 2905, 1415-1410 698 638
B-10 ' 3360, 3199 2905, 1425-1415 705 645
B-11 3360, 3199 2920, 1422-1416 700 630
B-12 3398, 3205 2950, 1428-1419 701 639
Assignments antisymmetric antisy ' T—m”“*—"' ‘ tretching, |N-H out of-plane|0-C-N bending
N-H stretching, | C-H stre : W i bending bending (amide | (amide IV, VI
and symmetrie and symmetric was coupling u de III V band) band)
A W W%‘ﬁﬁﬁﬁi
aqp N-H in plane
.,"ﬁ 230

Wk



ok ‘ * 2
Table XI The 13'3 NMR spectra in ppm of aliphatic amides (B-series compounds) in cnc13
Carbon
positions
Compound 5 t-4 Ct--.'i Ct_2 ct—l l":r.:
No.
¥
w
B-7 175.87 57-] 428 - = 31,59 | 22.49 | 13.92
=
B-8 Found 175.70 6 % - = 31,75| 22.59 | 13.98
A i i
B-8 Lit, (159 175.93 ;1 - - 31.55| 22.48 | 13.93
B-9 175.92 & 29,15 | 31.86| 22.65| 13.98
B-10 175.79 | ™86 29.31 | 29.31| 31.,92| 22.72 | 14.10

AULINENINYINS
RINNTUUNININY

s
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Table XII The 1lil NMR spectra of aliphatic primary amides (B-series compounds) in cnc13
Signals T
(8) 0.88 (br t) | Iw29=1.3g 1.61-1.79 | 2.14-2.31 (t) |5.60-6.11 (br)
Compound [ —
No.
B-7 0.88 \\‘ 1,62 2.14-2,31 6.11
B-8 0.88 ' aip IO\ 1.61 2.14-2.31 6.10
B~9 0.88 o & 1.63 2.14-2.31 5.60
B-10 0.88 27 N L9 2.14-2.30 5.60
0
Assignments ~CH, f._m.__ ~CH,- -C-CH,- -NH,
= T
i ®

AUEINENINEINT
RINNTUUNININY

9%
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Table XIII The MS spectra aliphatic primary amides (B-series compounds)

Compound No. ?:E; Assignments
43 CH ,~CH,~CH,
i
C-NH,,
ot
:?—H
B-7,B-8,8-9,8-10,B-1 =C-NH,,
0
~CH,,~C-NH,
?E
R i
H,N~CH,~CH,~CH,C = 0
B-8,8-9,B-10,B-11,B~1] B iy NIges S_E-_mﬂ*
’ 0
=i . 3'(’:’12}5“““““2]1
- i T
B-8 T [i(cu5-(cuy) --C--Hﬂzl‘
FWEJ’J V EJ‘VT‘B'W‘EJ’] fge o]
128 " }—c H
ARIAIN TR um';‘wm AYS..
B-11 (H }-C H
0
183 (MH) (cn,=ca- (ca,) -c-m2]+
B-12 142 m"’}-&au?
i
185 04" (ony- (o) g-C-nm,




Table XIV The elemental analysis

48

of N,N-diacyl-cystamines (C-series

compounds)
Compound " d & H N o} 5
No. R @ || |o| o
c-7 Caled. for GlSHBG » 57.40 | 9.63 | 7.44 | 8.50 (17.03
Found ' 9.90 | 7.90 22.50

c-8 Caled. 9.96 6.92 | 7.91 |15.85
Found 6.82 15.60

c-9 Caled. 6.47 | 7.39 |14.82
Found 6.77

Cc-10 Calcd. 6.08 6.94 |13.94
Found - 5.99

Cc-11 Caled. for 9.98 | 5.78 | 6.60 |13.23
Found 5.53

c-12  |caled FgE € 5.73 | 6.55 |13.12
Found .H 53.06 145'9 6.48

AUEINENINEINS
RN TUNRININE
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Table XV The UV spectra N, N=diaug mines (C-series compounds)

Compound No. / ot Assignments
il RN

double bond

ﬂﬂﬂ’)ﬂﬂﬂiwmﬂ’i
QW?ﬂ'ﬂﬂ‘immﬂ’]'Jﬂ&J’lﬂﬂ
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Table XVI The IR spectra of N,H:diacyl-cystaminas (C-series compounds)
Abﬂnrptisn KBr
eaks max
o cm1) 3320-3300 2940-2845 1205-1198 705-675 585-425
pound No.
c=7 3301 2920, 2850 1205 700, 682 580
c-8 3300 2910, 284 1201 702, 678 580, 425
c-9 3305 2920, 2885 1200 705, 680 585
c-10 3301 2920, 2850 1198 700, 675 578, 445
c-11 3320 2940, 2880 1199 705, 680 585
c-12 3310 2930, 2870 1199 705, 680 585
Assignments N-H stretching| antisymmetfic | C-N stretching|N-H out of=- C-S stretching
of secondary |[C-H stretciring| (amide and N-H plane bending |and S-S stret-
amine group and mtr@ bending (amide V ching of
C-H stretching (amide III band), and disulfide
0-C-N bending

(amide IV, VI
band)

0%



& » x
13 | ﬁﬂ"zﬂ i
Table XVII The ~C NMR spectra in ppm of _ é—aeri_es compounds)
Carbon
ositions C-IJ 3-2’ c- _ W Coca: | Sy C, c-n’ c—s.
Compoun c-1 c-2 C- | A - L O N t-3' Ct_z-’ ct—]_‘ C-t—' C-N C=-5
No.
c-7 173.65 | 36.73 i 31.64 | 22.54| 13.98 | 38.58 | 38.31
c-8 173.54 | 36.68 o 31.75 | 22.59 | 13.98 | 38.52 | 38.25
c-9 173.48 | 36.73 29205 294 29.20 | 31.91 | 22.70 | 14.03 | 38.58 | 38.31
c-10 173.65 | 36.73 79~ 226 42 | 31.91 | 22.70| 14.03 | 38.58 | 38.25

AULINENINYINS

AN TUAMINYAE

|



series compounds) in CDC1_

3

Signals .
G%gpmb N.88(br t)] 1.26-1.29 3-2.31(t)| 2.75-2,90(t)| 3.46-3.68(q)| 6.29-6.81(br)
Compoun
No.
c-7 0.88 pe il 2.76-2,90 3.46-3.68 6.47
c-8 0.88 2,30 2.75-2.,90 3.46-3,67 6,37
c-9 0.88 2.28 2.76-2.90 3.46-3.67 6.29
c-10 0.88 .13-2,29 2.75-2.90 3.46-3.67 6.81
0 9 L
] v
Assignments -EES —C—GHZ-E- - —S—GEE— HHH-qu- -NH-
n=3-6r

l'—n.— | o
AUEINENINEINT
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Table XIX The MS spectra of H.N:diac}rl-cystaud.nea (C-series compounds)

Compound No. ?:;:; Assignments

G=7,0-8,0-9,0-10

C-11,C-12
+
CH.,~CH —GHZ-CH2
c-7 p
_CH2
+
~CH,-S

89 (M + H) {.‘Ha—(ﬂﬂz}

E-E-HE-CH -EHZ—SH

2

FJ, u ﬂain B‘ ﬂ ] (Haﬂ“’z]’ mﬂ'“ﬂz"‘ﬂfﬂ-]z
ARTAND NS AN EHIQE,

] +
202 (3 M) CHB-{CHEJ ¢~C-NH,~CH,~CH,-5

2
20 : &
3 (M+H) ﬂHa-(CHEJGH -HH—CHE-CHZ-SH

0
+ i +
404 (o1, (cH,) (~C-NH-CH,-CH,~5-] 5
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Compound No. /e

Assignments

-9 184 (base peak)

Cc-10

ARIAFAIRINS

243 (% M + H)

484 fH

| U EARENS
VIR

0

i +
c&s-{cﬂz} TG—NE-CHE—CHZ

‘ i +
| / o (CH,) ,~C-NH-CH,~CH,~S

4]
1}

+.
—C—HE-CHE-CHZ—SH

: i +
fCH 2}B-C~HH—CHZ-CH2—S
0

il
) o=C~NH-CH

iy jo
B ©

T G-N,R -!-
Bls” ~CH,~CH =S~

- 0
P G -mecn -,

+.
-CH Z_SH

2

). .—C +.
2’g” —HH-GHE—CHE-SH

0
I
(cH,,=CH~ (CH,)) o~C-NH~CH ~CH

CH

,=CH~ (CH

2

+
—

2
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' ‘ - Il .
‘ ::‘:-_;-_: Jg-C—HH—EH —CH,-SH

Compound No. (m/e) Agsignments
1
+
c-12 212 (base peak) UHEF{GHZJ g-C-HE-E.Hz—CHz
8]

. [l o+
- {GH 1,_) g-C—NH—Cﬂz-Cﬁz—S

0
+

2 2

AU ININTNEINS
PR TUAMINYAE



	Chapter II Experimental
	1 Chemicals and Equipment
	2 Preparation of 2-Guanidinoethyltrithiocarbonate Zwitterion
	3 General Preparation of N,S-Diacyl-2-Mercaptoethyl-Guanidine Hydrochlorides (S-Series Compounds)
	4 Optimization of the Thermal Reaction of N,S-Diacyl-2-Mercaptoethylguanidine Hydrochlorides (S-Series 27Compounds)
	5 Preparation of 2-Amino-2-Thiazoline Hydrochloride (A-Series Compound) by Thermal Reaction of N,S-Diacyl-2-Mercaptoethylguanidine Hydrochlorides (S-Series Compounds)
	6 Preparation of Aliphatic Primary Amides (B-Series Compounds) and of N,N-Diacyl-Cystamines (C-Series Compounds)


