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B SRR LT LI SR L S RIS AL
1AE BIE FH4

(P BRI 2T, L)

B-SiH ik (PBERE, MEA) 5 s-B-R LA RFIRWRE B (AET) RXIwAsh
AAEBFE BB BEESMEES PRI I, (B b T2 s, AR/ by
B,RRBIRZMIGK B, EH3E— 5 Sk A rg 4 30E ek e B P1so ek
EBEERNM,

R R, 2R P RERR S T 5 oA 438 0E FRAU L A st A, R fEAR AR TR
5% B B SR M ERGL, R R — MUK F L S PO W EEREL, &E, Chris-
tensen B 4T —RALHH B-REZ BB AR LAY, BEBTXHEHA—/
A, BB THEERRNI AR, KRS DT EERERGNERTEY. 7l
B AETE R B RS A B S BRI, ISR FRAE AT A RE
RIE A PN e, ST BB RIS I B S LB IR M ], A ERSHSHEY
BTAEMAE IS MIER, XA KT BT 64 BA RIS Ak BRiT
£, TERMSCE TIERERN, My MR 2T 3853 -A-HB & 5 MRS b 37
H.

MBS BY 5 =R FATH 143049 3B-IR-A-MR 1B, 5 B—EFE LM E 5 33 /K
WG, A, RE=1N7: L, IL fl L, XA UHsBEf R eMEs B
ISR ERZE T AEIN, L ELBPREMEE R/, 1L Fil I £ Bk Th B UE 7 B2 2Ry
RALR =AM A i Es L, 1 0 1L, 22 LB BB IR B B FERIA , 1, BOYSAREE 1t
I, AR, L, 54 160—161°C, [al;—29.5°, ZERELEEEL I, IR 250°C (OR), [all-
25.1°% Iy, JE K 264°C, [« ]5-40.0°, FAS SR b8k vh S H U S f 1L, 145 & 107—108°C,
[a]}~26.8°; 1Ly, & 214°C, [a]} + 19.7°,

CsHiz (I:aHu C|:8H” CgHir
|
<\V ) NHzCHzCHon A (\V
Y a
R R |
R
1) an) (I
a, R=NHCHCH.OH b, R=NHCH:CH,OH.HCl

L, A8 528 B8 5 5 ML A M BT d A B EBE R T 4 3 3 B-ZEARE F-A-AR 1843,
FEE A T, X EHSE ARG 20 M, R X A TN, FHWBRMEER 6-(Q 87,

AR 1962 4£5 § 8 HukHl.
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A E)-3:5-FF AR brdhistdh,

CsHiz CsHyz
' . \ CeH;NH,
a
WA
|
NHCH;CH,OH-HCI CeHsNH

(IIIb)

I, fil Oy ST EEHRN; L, b, L, I, EEENSRETHTRRIE SN
e, BIBOHES LB M, a1 L 5 1L BATA LS R RIS 10 R 4HAE £ R Bl
% (3500—3300 JEX™), "EFSEE 5 MEE PR RIKR, LA N, O-= (i
5 ) T 2R 1, KB G & BRI i B RS (1730—1720 JEHK) Bk itk
He(1640 EX) MBS, FILBRMTBUE EFIERE 3 A7 BIUCH 2 -BRLER LAY,
[ i P 2 A R A T L, B —E 2 B I ELH, TT 53— £ o B, BB SRS
7 (honoallglic) &5 K3l 38-BUREY A1 EILA Y, BSEMBUCR BT , TR R 3h 772 B
HF R, E—RER T/ EIRE RSN B REULA Y, B0 AR X KA
S BARE] @ MTEULAYITERT, 8 Bernstein BB, 38-TURAG 4 Hefb A YRR
BELHME 3a b WHRFEEEE AN —L,  BER L ABEEE IL SBENE 4 [ —
st B ShBRAHUE 1 59 3B-BURIILA Y, T 1L N 3a-HURHItLA Y,

3B-BUR-AFE K 5 B-RELEEEE T 200°C IR 8 /N, B HA
B L, A1 1Ly, 15 4 FE G5 A4S e B et 0 TS B A ARRI = A1) , fH 4 A TI 26150,
KRR TR AR 3 MIUICAWIRTE, BIERR &G RIZIMEA T
B RAEERIS,  Julian S5 fERFZE N B ERE BN (4 AH S E MR RN, A EHSSIfRLIME
£,

38~(2 . HEH)- AR (L) 5THB R K 38~ -RBRLEHE) -2

CsHye CgHig
SOCla (NHg)aCS _—
o, —> (\[/ —

|

X \
NH

NHCH:CH:C!-HCl NHCHQCHQSC{

NH:-2HCl

aw) 49

CqeHyg

1. KOH Jkfi#

T /(YNQV‘S

NHCH2CH,SH - HCI
(VD)

* BRP L BB Mo FEAET— 5, 41 Iy WOREGHDEG Wo MHEN D200 — 28, S ATHE A F Lo 15 10 22 3 41 b
GBI F41LS 4, Bernstein HEREEE R,
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BESS IR EREALE (IV) , J§ & SHRIRIE LK 382~ RBRIRAZ E 5 -a—FE K 1 WAL BeEh
(V). 1At Vv BEUKBERIE A 4 K 38-(2 - L&) -A-Aa i Bih sk ih
(VD). et VI SR A AL SIS E S R R , LA G EIAE 2510 A AR R
B LA IR

3B-WhE-AHE i, i 3B-IRLIK-AAR 45 LS5k GUIk SR FITEAR $REE & R M
1800, RTEAECMGATEE T, B85 B-IURZ e y— (405 — B BET0 B ) T A B 1E 1,
5B % 3B—~(2~R T H) - AR 5 (VID 55 38-(3'-4F 3 — Bt I 74 HARTEHE)
~AFBEE (VIID, fbAY VI & DAL TR A B B0, FAT AL LE 630 K4k
BT C-S-C BAFER RIS , fb A Y VI QIS AEE BV BR KT akis,  38-%
AR B AE TR R 2R 15 3,4,5-= PR WM R ILE M, K 38-(3, 4, 5=
B4R 0 Y B T ) - A B 5§ 4 (1X).,

CsHyy CgHuz
[VII, R=CHyCHaNHj]
(\l/ R [VIII, R=CHyCHsCHsN(CO)aCeHy(1,2)]
N y N - [IX, R=COCgHs(OCH;)s(3,4,5)]
Hs RS
X S fb A B B EE SHBS 7 FRER B A LS B 3O .
x B B ¢

3-iRft-A-FB {5 IE
¥ Fieser 5 8™ flifb 33 RORH K BE 20 32 (JAK 145—147°C), MIATG/KZE 40 BT, =
BALEE 6 T, BIFE 2.5 /N, BIAWKESEINTEKZEE 100 ZF-H, BIATH ERTK,
FEBHEZE B, KSR AR 12 /AN)E, 508, Btk XK 2B A & 2K, 15 38—
HAR-A-RRE I 7.2 T2, MR 96—98°C, '
38-R-A-B RS - ELEEA
1. 3B-BUC-A-BIKIE 4.5 35 B-RAEZLE 15 BAMWBAWERSE THHR 33 /b
B, WG, A 50 T, HZBHMER, BRI A/KEEMIE , RAOKMEEIA TR, &
BB, B, MATKZE 50 27, AL RE ST, IR, E 270 (<Y
), EEHEEATRAGE KR, FEEFTH, E 1.06 ("W)., B tifE
ASHT/KC B , B vk b &, A¢HIRE AT, B 780 BRI R).
T R RN B ELAS f R G, 13 38~ (2 - EF ) - AR 1% (L), B & JRES &b,
Y& 2 160—161°C, [all — 29.5° (C = 1.0, B4H).
gy CyH NO )
FHEH, % C 81.05; H 11.96; N 3.26
SRR, % C 81.28; H 11.58; N 3.39
&Y 1. 500 B35, IEWE T /K ZER 120 B4, BHEBATRAMAE K, 10
SehE, 8, BI/KZBRuENE, H 520 23, MR- RNERESS 2 KE,158 3-8

* R REANE, FCR MRS R BXI5E, ERSEEEATE, AT EFER A Zeiss UR-10 BUTst Yok aHE,
HREEMANE.
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LEBH) - - 8 5L (L) , Tofs RS &, 8K 250°C (], 212°C FHHA%Ef, MK
#), [al} — 25.1° (C = L0, %1H).
‘ 587 CyHCINO
SEfE,%  C 74.71; H 11.24; Cl 7.61; N 3.00
SeERfE,%  C 74.99; H 11.18; Cl7.73; N 3.03
L RRE-CEEMERERE, 8 3aQ-BLEFTH)- AR B (L),
Tt RS d, 1R A 264°C, [alh — 40.0° (€ = 0.6, 8 4h).
1 CpHsCINO
ﬁﬁﬁ,% C 74.71; H 11.24; Cl 7.61; N 3.00
SEERfH,%  C 75.09; H 11.23; Cl 8.02; N 3.03
1A 11, 360 Z3E, MAZEL 15 BT, 10% KEIEREH 6 =TT, Eﬁﬁiﬁi«ﬁi‘%
B BERZEDEMAL, FEKBE, B BB A/KERE ik, /KB TER &%
LB, BB A MARE MRS, SRGEBRR TI/KER 2R, %fDFEDﬁFHﬂ%ﬁJ{
Wk dh, H 260 B3w, ARIERR ZKE, [T 30 -BLEFR) - A% (L), 1#
£ 107—108°C, [all — 26.8° (€ = L.0,81{h).
iy CoH;NO
B, %  C 81.05; H 11.96; N 3.26
SCERfE, % C 81.29; H 11.97; N 3.38
TR ARE-LBEMAEGS EXRE, B 6-Q-BLEEH)-3:5-FF R i & i
(L) , Tt $HIREE &, JE K 214°C, [a]f + 19.7° (€ = L0, 8 4H). ‘
3HF  CyHy,CINO
YA, % C 74.71; H 11.24; Cl 7.61; N 3.00
SRR, % C 75.12; H 11.58; Cl 8.02; N 3.05
2. 3B-IR~-A-PEE M 25 55 B-HEBY 35 BT, BT-HE IE 200°C A 8 /e,
BRI T4 Fl L BR R AR, LB RE/K e )G , T/KBRBE SR T 18, KR B, BAeWME T Ik
mhnHE, ALe RERITH,.  MAKKKRE 100 ZF, 38, B 155 5 (LR
JB) > REKT BB AR GG, 13 38-(2- B EFH)- A% (L), Tfask i, HA
160—161°C, [al® — 29.1° (€ = 0.9, 8 4%).
B  CuHyNO
=, %  C 81.05; H 11.96; N 3.26
SCER{E, % C 81.20; H 11.88; N 3.12
R A B IMATKZ B 200 T, SEATRABAE KK S S8 FTHEE, T
I8, A BREERE, B9 R (RIKEERBW A, BTEET L), ARG MREHEZ, fE 5
TMATAKKREAZ B ZEM, GHE, AR RE&HTH, BRMARSEREEE S
J5i 15 30— (2P FFE) - -BE I ) (IL,) , 15 K 264°C, [alp — 40.3° (C = L.0,
#215).
¥ CyH,CINO
¥, %  C 74.71; H 11.24; Cl 7.61; N 3.00
SeERfE,%  C 74.57; H 11.21; Cl 7.98; N 2.95
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38-(2' 2L EFE)-A-AA R N, O-Z (RIHEERE ) TED
3B-(2"-BZ EEH) -2 H (L) 150 Z3E, AR B R 260 23, FoKutng
L5 B, EmiE EERE/ANN,  BEHE,BAKREIE, IBSEKRA 10 % BREEFIR R
BE B Bl , BRKYEN IS, BT, 5 240 3T, AIRRBE-FESR KRG, BA 185—
186°C, [alp — 27.3° (€ = L.0,R4h). %fbAHrxd sk R e 2 5H 1, Bk sl b
1E 1720 BT B 1640 JEK kb5 51 D TRER BRI R B BRI Tl 2,
S CuHyN30,
s, %  C 70.94; H 7.89; N 5.77
SZERfE,%  C 71.16; H 7.90; N 5.64
3a—(2 - BEE)-A- BRI N, O-Z (HEBEREL FTED
30-(2-EBZEFE) -2 H L) 150 Z35, N HEEE P B A 260 ZE3E, F/Kutng
L5 T, M _ EEIFES 8, W HE, BAKS, SR, BBERA 10% EBRERHREHR
PHE R VENE, FR/KGEM)S, BETig, 220 8%, HZE-BHEER-XKE, &
194°C, [a]B +20.6° (C = 1.0, ®Bif). BtbAYXEFBFHMRBSHEME, Hast
FRAE 1730 R B 1640 [E K AP B IRERERE R BE IR SR Wl 2
BT 0 CygsHlyN3Oy
BEME,%  C 70.94; H 7.89; N 5.77
SCER{E, % C 70.71; H 8.17; N 5.83

6-(2-437, M ER) 3:5-FFAA IR b B 2 (MI1,) 53R R

6-Q2"-BZEFE) 3:5-FFAB 1 behgsh (11,) 200 Z532, AR RERE L MR L5
ZI ERKHETEW 4 /A6, &5, 308,806 &4 120 23, /&K 187—189°C, A
LEE-ZREMS S, AR 90 2835, 18 K 189—190°C, 5\ 38-RR-A-FRE 15 FiZE
e PRI T 2 B A B 1 SERENE & 18 TR, \

32T EE)-2-BEIELLEREAV)

38-(2 - EEE)-A- % (L) 5 3, MATF/KIE 45 ZF, WHE R 9 =5, H
W 1N R, EIBACE: 22 /N, RERREAL, BAYAREGR, BREFESRE,
1% 38-(2-ARCEE) -2 BB E V) 3.6 52, Tt ikEE R, BA 264—265C
(%), [all — 6.7°(C = 0.2, 845).

Z3HF  CagHgCIN
SHEE, % C 71.90; H 10.61; Cl 14.63; N 2.89

SCERfE,%  C 72.14; H 10.94; Cl 14.63; N 3.21
38— (2-FBNRI T E2)-A- R EHEW ELBR 2L (V)
38~ -ARZEZE) -2 - BB I (V) 3 3, MAVEMET 2.B8-2(1:1) 90 ZF+
o, IIABRRR 2.25 7, BINE 72 /N, BrES, U8, RIS B A R ETsENE, B 2.4 35, FIH
BERRIE R, SR, B IMAREREP T S Bk, 528, 13 38~-(2-ABRIC ) -
AR CER SR (V) , AT 239—240°C, [2]] — 13.2° (¢ = 0.3, FiE)),
S3HT CaptlssCLN,S
SHEfHE,%  Cl 12.65; S 5.72
SeERfE, %  Cl 12.63; S 5.41
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38-(2-BB T EWE)-A-MREEEME (VD
3-(2-FHEMRRZ B E) - AR i WL EaEL (V) 790 235, FAFHBEE 60 ZFHMRIF
%, RIEMAK 6 I, B 12 75, LR W T |lif 23 ~et, FUKEH A, L UE, I8
W 6N HimkEe i, HTHH S A TIIE, E 400 35, AIvKBMERE{R KRGS 38-(2-%
T FH) - A IR IR L (V) , B gbIREE o, MK 258—260°C (M), [a]5—13.8°
(€ = 0.2, 8105, HAAMEE 2510 BER™ ALBRRKE,
3P CaoHiCINS
HEE,%  Cl 7.35; S 6.65
SzERfE,%  Cl 7.51; S 6.25
38-(2-HT B5i#)-A-AEHE(VID
3B-ShEE-A-HE %Y 2,5 3 (JE &K 95—96°C), T HERH 0.3 = E5T/KZ B 30
ZF- R LEBERE R, A BB R E B L 1.3 35, R R T EIvE 48 /A )5,
EHL,  IAIK, AZERER, LB BR /KRR , AT PREE T8, BB LB, FE R
2.15 35, W HERETHRKZEE 50 T, B, B S EBEARER, 1B, SERE
A 142—143°C, R REH R, IR MAMEES 0.53 32, Bl 15 A8 R, B HL 7
HER, B2, AAKZEBERRE, 5 38-Q-FCEHIE) -2’10 HiHeEik 1.57
B, R AEHREE i, B 192—194°C, [alf—22.8 °(C = L0, Rfh), HATHAFEIE 630
b SR oy EEDI &
534 C35H;6N20,8
e, %  C 73.86; H 9.92; N 4.93; S 5.64
5cEpfE, %  C 73.52; H 9.72; N 4.55; S 5.78
38-(3-4p 3= FPEL L F P52 Bi 2L ) -2~ JR §HiE (VIID)
3B-BRE-AREE 2.5 R T HE& B 0.5 FERAVKZEE 15 26 sy ZBESRE
W, A y-(GRE P BRI R LT 2 7, RS TEF 5 /AN JE, %5, iAK
15 255, i U8, Ve 8 e F Bl ik BAER B EZ., B8 ARk 3.6 7, I 700 238
SBJG AR B -RER L BEET /KRR ER R & —RE, hREEI R, E 570 2575 . 58
HBETHRAE 5 B, 1E 15 b S el GRATsess) Rk EEATH BT (kK
17.5 X, E& 1.1 EX), BRI 100 BFER, A =HE5 s, BHBEE AR E&
F, KT E 340 7%, HRARIR-FESS—KE, 338G -4BFE B LARERE)-
A-FRISIE (VIID, FaehiRaafk, A 113—114°C, [alf—13.5° (¢ = 0.2, FFEPEE
).
kit C33H5, NOS
B, % C 77.37; H 9.40; N 2.37
SeERfE,%  C 77.37; H 9.62; N 2.49
38-(3, 4, S-= B FEPERHE)-A-AFJIX)
3B-ThH-A-FR I 12135, A 3, 4, S-S HEEERHAY 14 35, Tk=HE
10 ZF+, Bl 20 /NG, B, IIAZEE, HrHIRE @A, 218, E 1.5 55, ALBE-FH
A TK, RIAESEE—RE, 8383, 4, 5 -=BEERHEBEE)-A8 # % (X)
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1.2 35, ot B4R, K5 & 167—168°C, [al} — 13.7° (€ = 1.0, R1H).

SHF CgyHseO48
BI3AH, % C 74.01; H 9.62; S 5.46
SLERH , % C 74.24; H 9.61; S 5.63

i =

L B 3BRR-A R 5 B-RE LB KR, A BRI =T= . 38-2-BLEZR
H)-A-HEE I ; 3a- (2B HEI) -2 B 5 6- Q- EFEE)-3:5-3F M # k.

2. 30~ -ELHEHEE) -2 B H R BB BAE MG, 5 FOUIR S S AT 3R 838-(2~
SRR EE)-2>-JEE %, MBUKES 38-(2 @fil%ﬁ%)-A AR, BMFTS
BRA N BRI ek s B-F L5 Bl iRROT 424,

3. B 30-BRE-A- A 5 B R MR A, 6145 38-Q2-F L &5 &) -A-1EH
Y. BEEFBHN S KL HEATEY. 38-(3 483 MBI R ZATE) -0
%5 3p-(3, 4, s'-= IR TE) - A AR 1%t eh LT A X

& £ X
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SYNTHESIS OF SOME SULFUR CONTAINING STEROIDS
DERIVED FROM CHOLESTEROL

Yuen Cuenc-vin, Hsu Yuen-vao ano Lex Hune-su

(Institute of Organic Chemistry, Academia Sinica, Shanghas)

ABSTRACT

Some sulfur containing steroids derived from cholesterol were synthesized for the
study of their protective effect against ionizing radiation on mammals.

On refluxing cholesteryl bromide with cthanolamine followed by suitable treatment
three isomeric products were isolated in the form of 3 g-(2’-hydroxyethylamino)-A3-
cholestene (I,), 3 a-(2’-hydroxyethylamino)- A5-cholestene hydrochloride (II,), and 6-(2'-
hydroxyethylamino)-3:5-cyclocholestane hydrochloride (IIT,) from the reaction mixture.
However, when the two were allowed to react at 200°C in a bomb, only I, and II,
were obtainable. The i-structure is assigned to III, on the basis of its dextrorotatory
power, negative bromine unsaturation test, and ready conversion to cholesteryl aniline on
treatment with aniline. Both I, and II,, when reacted with p-nitrobenzoyl chloride, were
easily converted to the corresponding N, O-di-(p-nitrobenzoyl) derivatives, which showed
maxima at 1730—1720 cm™ and 1640 cm™ in the infrared region, characteristic for the
estet C=0 and amide C=O groups respectively. Furthermore, neither I, nor IT, gave
cholesteryl aniline on treatment with aniline, so both I and II must be Cs-substituted 2’-
hydroxyethylamino derivatives of aB%-cholestene, but differing in configuration. By the
difference in the rotatory power, I and II are assigned as 3 g-and 3 g-orientations res-
pectively, according to Bernstein’s rule.

Ia, when treated with thionyl chloride, gave 3 B-(2’-chloroethylamino)-A 5-cholestene
hydrochloride (IV), which on reacting with thiourea, yiclded 3 g-(2’-isothiuroniumethyl-
amino)- A 5-cholestene chloride hydrochloride (V). V gave 3 B-(2’-mercaptoethylamino)-
AS-cholestene hydrochloride (VI) on alkaline hydrolysis followed by acidification with
hydrochloric acid. VI showed positive iodine-azide test and absorption band at
2510 cm™ in the infrared region, both characteristic for sulfhydryl group.

Thiocholesterol, on treatment with g-bromoethylamine in ethanolic sodium ethoxide
solution, gave 3 B-(2’-aminoethylmercapto)- A5-cholestene (VII), which was isolated in the
form of nicotinic acid salt. Similatly, 3 B-(3’- pthalimidopropylmercapto)-A5-cholestene
(VIII) was obtained by the reaction of thiocholesterol with y-phthalimidopropylbromide
in ethanolic sodium ethoxide solution. Thiocholesterol, when treated with 3, 4, 5-trime-
thoxybenzoyl chloride gave 3 g-(3’, 4’, 5’-trimethoxybenzoylmercapto)- A3-cholestene (IX).





