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Abstract

The development of thiol, thiophenolic compounds as raw materials, benzoyl peroxide as an addi-
tive, free radical reaction in anhydrous ethanol at room temperature, 14 disulfides coupled with
thiophenol and thioether compounds were obtained in a yield of 51%~99%, the target products
are all known compounds, and the structure was confirmed by 'H NMR.
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F R SRR T I 02 PR P SR B 8 R R T T B UBRAL (3]0 TEAEMI R G, AU AL A i 4
AR AT, PR A A AR L AR S . U AL T B T KRR (1 B R A A i A A
(06 F5 B4, AERAA B FAE G SO WL 22 R R R I B ] [4] . 2B AE R A (0 Wi ) A
B A o3 I E D ) b A A B R A s F s, L UE B B ATTRT T R P 7 rRAE R )
[5]o HRIAAERENEREE, J¢HOREEANER ) Z 8 A B R 2 10 X 85 AT Bh T RF 46
) 5 BT R B R AR A XU AL P ) 26 T7 ZE 6] [ 7] 0 BRI R AR AT FR XU AL A 1) 75 92 B4 A5 FH TG 7K 18
FREH8], MERIRER[9], AMWL/INDT 2,2,2,- =K LWG K[10], A FIROEBIERER B[11], NIRHE=m
F[12], 1,3-9R-5,5- 3 L ABEAR[13], BlPEEALER[14], @i S-H B H AL E A EBIE K S-S BE[15],
PG, 7ETF R Re % LA 7= 28 A2 72 BT i SR AP 1A €, 7 327 TR AT SR 52 30 D63 o ARSI ik w99 A 1 i
AR, BCEhRE B AR AR O E B RS R, LUK SEENTER, A RCT DU O AR A
FRE 51%~99%, A2 "H NMR il .

2. SEEGER4y
2.1. {XB55

IKA-HB10 RYJie#e 78 RAX (L M QMR B & A IR A ) TBZ-14H BUHE AN # a5 (L IR AR
WEARAT); XT4-100B BUE fiAC AL AMX EOBAX#S) ); Varian Inoova-400 BUAZRESLARIE (36
Varian A 7]); L BWKFEL(Hr2E), FHEHAHAHTIRSUEA R Ry, ARGV tral), Bk
IHGHA RSTEA R s HRPFTH A R thrat.

2.2.2a~2n B9A (L 2a J3f5l)

(PhCOO), s. R
/SH > R/ \S/

R Tk 2,
1 2

1N R 2 AR OB BERE T+ o B BRI (1a) 0.2 mmol. i AL A L 0.2 mmol. oK ZEE(1
mL), TEZRBEFE N SRS 2 M E ol s ) 58 4 OB, K=Y B 2 ST iy, AR A R A —
SHGE A I, 1520774 22 23.4 mg.

FHZAM 754 i 2b~2n

X FR 2K Bk (2a) [12]: TR, 722 95%; 'H NMR (CDCly, 400 MHz) §: 7.39 (d, J = 8.0 Hz, 4H),
7.10 (d, J=7.6 Hz, 4H), 2.32 (s, 6H).

4.4-TFUT R 2K CRBEQRD): AMBER, 772 99%; m. p. 81°C~83°C (CHAME[12] 83°C); 'H NMR
(CDCl;, 400 MHz) 6: 7.44 (d, J= 8.8 Hz, 4H), 7.33 (d,J= 8.4 Hz, 4H), 1.30 (s, 18H).

4.4 - AR TR TRIBEQe): FAREE, 77F 99%; m. p. 77°C~79°C; 'H NMR (CDCl;, 400 MHz) 6:
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7.44 (d, J=8.8 Hz, 4H), 7.33 (d,J=28.4 Hz, 4H), 1.30 (s, 18H).

W-(2-5 K3 ik (2d): WAL, 725 98%; 'H NMR (CDCls, 400 MHz) §: 7.56~7.60 (m, 2H),
7.22~7.28 (m, 2H), 7.03~7.12 (m, 4H).

W -(4-FAHE) Rk (2e): IO, 773 97%; 'H NMR (CDCls, 400 MHz) 6: 7.41~7.44 (m, 4H),
6.96~7.02 (m, 4H).

M-2-FAHE) “HREk2): AGEAE, 773 99%; m. p. 83°C~84°C (SCHR{E[13]82°C~83°C); 'HNMR
(CDClLy, 400 MHz) 6: 7.53~7.55 (m, 2H), 7.34~7.36 (m, 2H), 7.13~7.23 (m, 4H).

1,2-X0(5- =5 B E ) ARk (2g): A, 723 99%; m. p. 58°C~59°C; 'H NMR (CDCls, 400 MHz)
5: 8.70 (s, 2H), 7.80~7.83 (m, 2H), 7.68 (d,J = 8.4 Hz, 2H).

2,2- B HERE (2h): BEEEAR, F2F 96%; m. p. 56°C~57°C; '"H NMR (CDCls, 400 MHz) §: 8.50 (d,
J=3.2Hz, 2H), 7.68 (s, 4H), 7.19 (s, 2H).

2,2°-HR WEMR(2E): A A, F2E 89%; m. p. 136°C~138°C; 'H NMR (400 MHz, CDCl;) 6: 8.50 (d,
J=3.2Hz, 2H), 7.68 (s, 4H), 7.19 (s, 2H).

1,2- "I~ 2B 25): LMK, 72 % 81%; 'H NMR (CDCls, 400 MHz) 0:7.31 (t, J = 14.8 Hz, 4H),
7.20~7.25 (m, 6H), 2.94~3.01 (m, 8H).

1,2- 728 — 218 Wi Q2K): LEWAER, 775 51%; '"H NMR (CDCls, 400 MHz) : 4.16~4.21 (m, 4H),
3.55(s, 4H), 1.27 (t,J = 14.44 Hz, 6H).

1,2-—F THREEQY: EEWAK, 72 66%; 'HNMR (CDCly, 400 MHz) 5: 2.66 (t, J= 14.8 Hz, 4H),
1.61~1.69 (m, 4H), 1.25~1.37 (m, 24H), 0.86 (t,J=13.6 Hz, 6H).

6,6>- - O B EE2m): TS EWAER, 72 % 70%; "H NMR (CDCls, 400 MHz) 6: 3.61 (t, J = 12.8 Hz, 4H),
3.11 (s, 2H), 2.66 (t,J=14.8 Hz, 4H), 1.63~1.70 (m, 4H), 1.52~1.58 (m, 4H), 1.35~1.44 (m, 8H).

1,2- P “Hilk2n): LBk, 7% 53%; "HNMR (CDCls, 400 MHz) §: 2.66 (t, J = 14.8 Hz, 4H),
1.61~1.69 (m, 4H), 1.26~1.30 (m, 24H), 0.86 (t,J=13.6 Hz, 6H).

3. BR 51118
3.1. RNMEEHSEKL

NERAFE R A S IR AR 2 DA FE R DR ARy (1) M A B S AR S B, S B R B 52 17
TFAR b 24 LA B FH 8 Y8 70 55 DR 3R R AR S 2 R s e, B i A e I 22 v J2 € il B R 56 4 IR
B LA K CEERVET, STINFIEEAT T Y5 29R(3 1, Entries 1~7), SZIGEERWE 1 fin. Jiimid
A BT IE(DTB), 2,2,6,6-VU FIEIRIE S AL Y(TEMPO), 2.2’ —5F TH5(AIBN), # T 3EitE A
(TBHP)I, #IHI1F 2] 7 H AR~ P0(2a), (H S NWCERABAC. K I0 L A I E Dy B e 3 5] &R,
SN PR R ATIE R 97%, IEBRATTE it AL 2 FBEBPOYVE NI HA RN EMMFAZ T, 2T RN
T BN SO RS2 (2 1, Entries 8~13), i AR M FH &/ T 1 M8 [V R 23008, B
3%, AR 2 Y&, 1.2 GER KIS~ E I8N, WHEEWRREHEL 2, B3]
W 1 Y E R AR B E NI IR, FEEn AR 95%. L1 Y& i)k SR BRI iR, oAt
SRLZEATAHE R, 5 7RI RS BRI, S5 R M Ol 1L,4- 50N, oK SEEAEIE T,
FEEBIE T 90%, (AEEINAE KL ghth. FrLAIRATEH ToK CBEERER. 25 E, DIA LS S
YIRS R A s e s . DL AR R BE(L &) NG, oK CRERER, TEIRT
KN 5h, 2a FERK 95%
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Table 1. Optimization of reaction conditions

=1 REFHHRL

SH Additives /©/S\S
/©/ Solvent

1a 2a
Entry Additives/equiv. Slovent Time/h Yield/%
1 CHP (2.0) J5/K EtOH 1.5 91
2 BPO (2.0) JG7K EtOH 4 97
3 DTB (2.0) 5K EtOH 8 53
4 TEMPO (2.0) J5/K EtOH 1.5 28
5 AIBN (2.0) oK EtOH 1 20
6 TBHP (2.0) 757K EtOH 24 15
7 H,0, (2.0) 57K EtOH 1 75
8 BPO (1.2) oK EtOH 8 97
9 BPO (1.0) JG7K EtOH 8 95
10 BPO (0.8) 57K EtOH 8 89
11 BPO (0.7) J5/K EtOH 8 85
12 BPO (0.6) Fe/K EtOH 6 77
13 BPO (0.5) JE7K EtOH 8 69
14 BPO (1.0) 1,4-Dioxane 8 94
15 BPO (1.0) CH;CN 4 93
16 BPO (1.0) THF 4 79
17 BPO (1.0) Toluene 24 85
18 BPO (1.0) CH,Cl, 24 78
19 BPO (1.0) Ethyl acetate 24 88

Yield &=/ W) 2a (0 B3, fERURFAT TR, AR LR

3.2. [RMIRSIRR

N T BTN RS VS L RO R B 5 T 2 MORIRm A &Y, SR WA 1 FR.
HAE, MIFERBUEYREAT 7B, KIDTH ER SSR R G RORI S EE S i T (R A
Feo BT 3 LA YIRS TE S 7 R 12a)~(20) IF BRI B SRR, R A
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Flgure 1. Application range of disulfide substrate
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