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715 o] &3] v WA A4S T T|E ol & dYTet WEsE HojFuHA A 61.2%9 F5
E2 4o w7l 114 4.73 ¢& 53}

Ao 1|4 58 EZS IA7]FEEFNR) 24 ske] 3,6-H]2=(3,5-thol vl E-1H-3}o] 2} &-1-4)-1,2,4,5-
HE&}2(3,6-bis(3,5-dimethyl-1H-pyrazol-1-y1)-1,2,4,5-tetrazine) 42 3213} t}. MR (300 MHz,
m) =

Chloroform-d, &): 6.20 (s, 2H), 2.72 (d, 6H), 2.40 (s, 6H). &&%(T 214.9C, Dv = 7248.3m/s, Dp
= 13.4GPa

4l Al o 2
AAld 2+ 3-(3,5-tolHE go|epE-1-¢ )-6-3Fo) =8t A] 1=-1,2,4, 5-E E2Z1 (3-(3,5-dimethy Ipyrazol-1-y1)-
6-hydrazino-1,2,4,5-tetrazine) 2] A|Zol| T3+ AHolt}.

3,6-H]2(3,5-tol e v g} =-1-9)-1,2,4,5-EFl E&} R (3,6-bis(3,5-dimethylpyrazol-1-y1)-1,2,4, 5-tetrazine)
2.7g(0.01 mol)E H7Fst & unksle] &ejglEs Axs, &7t d2olA mEA wiltsie Bt =R
sto]=# o] E 0.5¢(0.01 mol, 1:1)E& A7), &ejgle vig w2 3048 &<t wikgl & o sl EF¢lo
Z Aol &, F7] FolA Hdxste] AAHE 1.2 g& 5.

AAd 29 AZLHE i 59D AAHELS AV FHEZFMR) B4S 53 3-(3,5-volvEo]gtE-1-
d)-6-3lo]=e}A] x=-1,2,4,5-H E2}H (3-(3,5-dimethylpyrazol-1-y1)-6-hydrazino-1,2,4,5-tetrazine) 9= &
Qakdth. H NMR (300 MHz, DMSO-d, &): 5.90 (d, 1H), 4.0 (m., 1H), 2.72 (d, 6H), 2.0 (d, 2H). Tm =
325.3C, Dv = 8469.3m/s Dp = 25.5GPa

4l Al o 3
2 Ao 38 3-(3,5-tlolm el -1H-v}o] e} £-1-Y)-1,2,4,5-H E&} 2 (3-(3,5-dimethyl-1H-pyrazol-1-y1)-1,2,4,5-
tetrazine)9] Az &3+ Aolr},

A o]t 7lY Z (manganese dioxide) 5.2 g(0.06 mol)E ElEg}slo]=2F (tetrahydrofuran) 50mLol|l 3
7VslEt). 1-(6-(3,5-thol W e -1H-o] g} £-1-9)-1,2,4,5-E| E&}Z-3-Y) slo|=a}x 2.06 g, (0.01 mol)S 0
TollA olirstriyz= &ofo] WolFErt., 0TolA 33 &<t wikA7|aL, ZF of77]et Adeto]E HH (bed of
Celite) & o] &34 &HES oI AAFT. s &AL SV 1 AFES AL A (nethylene
chloride)dl =ol& 3 A7} A(silica gel)S o]&3) A -

AAN AAHES 53T
2] o 39] AzHHoZ F53 AR B 3 2}7] & v 133 (NMR ) 245 =4l
3-(3,5-ttolH & -1H-g}o| &} ZE-1-9)-1,2,4,5-H| E&}+ %1 (3-(3, 5-dimethy | -1H-pyrazol-1-y1)-1,2,4,5-

tetrazine) < 2Helakelth. H NMR (300 MHz, Chloroform-d, &): 10.17 (s, 1H), 6.19 (s, 1H), 2.73 (s,
3H), 2.38 (s, 3H). Tm = 253.1C, Dv = 8071.9m/s, Dp = 21.7GPa

2 Al o 4

21A] 4] 4= —( H—EﬂE3}—75—5—%‘)—1,2,4,5—EﬂEE}{1—3—°]—‘ﬂ(N—(lH—tetrazole—B—yl)—1,2,4,5—tetrazine—3—
amine) 9] A|Zol #3+ Ao|r},

SN EYUEZ 200mL, 3-(3,5-tlolvda]e}E&-1-9)-1,2,4,5-EH E&}7 (3-(3,5-dimethylpyrazol-1-y1)-1,2,4,5-
tetrazine) 3.52g(20mmol), 5-oF]:=E|E#}Z 1.5mg (20mmol), ¥ EHAFZEE 2.76mg (20mmol)S 3A]7F E<F 3t
Fro2ddA wketh, oty gvlE A F, 32 AT DA d0nlel &3iAIA 10% AAHHCHE AA
o] A w7}z wglk o] % HAEEL sty dHS4, EFAoR o
A 40 Az WHog $5F AAELS AT FTHEF(NR) £4S Ed N-(IH-HE&E-5-9)-1,2,4,5-H
Ea}7-3-0}u (N-(1H-tetrazole-5-y1)-1,2.4,5-tetrazine-3-amine) 91-< 2H13k9dth. 'H NMR (300MHz, DMSO-d6,
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§): 13.60 (2H, br. s, 2NH). 10.22 (1H, s, H); Tm = 367.7C, Dv = 9352.2m/s, Dp = 34.1GPa

4 A 9 5

AAe] 5% 3,6-tholsto]l=kR|=-1,2,4,5-HEZF(3,6-dihydrazino-1,2,4,5~tetrazine) 2] Az #3 Aol

=

oA EYUEZ  150mLoll 3,6-8]2~(3,5-tro|wley] g}=-1-9)-1,2,4,5-E| E2} 2 (3,6-bis(3,5-dimethylpyrazol-1-
y1)-1,2,4,5-tetrazine) 13.5g(0.05mol)E& Z7Fgk ¥, Ar2oA sl=ebzl sto]=#o|E 5.5¢(0.1lmol)E 7}

OPO% EF}ES Axsta, TFHES 207 B RS o)F Ao WrtE I ARt Uy olMEVE™Y

(acetonitrile)& Al st APES 5.

AAd 59 Az WHoR F5E AYEL AAVFEEFNR) F4E 53 3,6-tto]sto| =X x-1,2,4,5-H|

Eg}X(3,6-dihydrazino-1,2,4,5-tetrazine) 4= &3} c}. 1H NMR (300 MHz, DMSO-d, &6): 4.0 (m, 2H),

2.0 (m, 4H). Tm = 435.5C, Dv = 9693.0m/s, Dp 37.6= GPa

4 Al 9 6
Ao 6= N3,N6-t}o] (1H-H Eg}&-5-9)-1,2,4,5-H E -3, 6-t}o] o} (N3,N6-di (1H-tetrazole-5-yl)-
1,2,4,5-tetrazine-3,6-diamine) 2] A|Zol T3+ Ao|t}.

%X (sulfolane) 20mL el 3,6-H]2=(3,5-the| Mg I 2} E-1-U)-1,2,4,5-H E 2} (3,6-bis(3,5-
dimethylpyrazol-1-y1)-1,2,4, 5-tetrazine) 2¢(0.00735mol) o 5-o}m] =B EZ}= (5-aminotetrazole)
1.6g(0.0170mol)& 7bet & wwkste] FUsHA E3Fat ke8NS Axstar, vheEde] 2 135TE 45
Al Z 0 18AI1ZF Fot FAAIIG. HEe-gdS 50TCE YZAA tdEXEoln| = (dimethyl formamide)Z 2mL
A7kt §, X ?l AAES st AFstn guexFolr|=a Aoy, 100CANA 398 &<t A=AA 34

rot

AAle 6ellA F5E AAHES A7 EEEFNR) 42 F3) N3, N6-tho] (IH-H EetE-5-9)-1,2,4,5-H Eg}
1

Z1-3,6-t}o] o}l (N3,N6-di (1H-tetrazole-5-y1)-1,2,4,5-tetrazine-3,6-diamine) 4  &<lstitt. H NMR
(300MHz, DMSO-d6, &): 12.5 (s, 2H, NH), Tm = 444.5C, Dv = 9800.9m/s, Dp =38.1 GPa

AAld 72 3,6-tFo] (1H-9o] &-1-9)-1,2,4,5-EHl E&} 7 (3,6-di (1H-pyrrole-1-y1)-1,2,4,5-tetrazine) 2] A=

3,6-H] 2 (3,5-t}o| W el -1H-"} o] &} =-1-y1)-1,2,4,5-H| E&}Z(3,6-bis(3,5-dimethy-1H-pyrazol-1-y1)-1,2,4,5-
tetrazine) 2g2 ol EYo|ER 30mLe] %< FH 0CE %Eg Y& 53, FAs4F 1gs YolE 9 3N &
oF wRkghth, 1 & M3 WH-TolE-1-YU 1g& ¥olFaL vkg7|olA 8AIZF FeF 7 (Reflux) WHS-AI1A A
FE3IT}

AA e 79 FEEH YAELS A7 THEFNR) E4S F3 3,6-tho](1H-do]E-1-¥)-1,2,4,5-H EHA
(3,6-di (1H-pyrrole-1-y1)-1,2,4,5-tetrazine) 0% &218k5ith. 1 NWR (300 MHz, DNSO-d, §): 6.95 (m, 4H),
6.19 (m, 4H) Tm = 228.2°C, Dv = 7968.0m/s, Dp = 22.4GPa

ruﬁo

o
=

4 Al o9 8
AAle 8L 3,6-tho] (1H-o]m|t}E-1-4)-1,2,4,5-Bl E&}R(3,6-di (1H-imidazole-1-y1)-1,2,4,5-tetrazine) &
Al zell B3 Aoltt,

3,6-°]2(3,5-tho| W e -1H-go] &Z-1-y1)-1,2,4,5-Hl E&}A (3,6-bis(3,5-dimethyl-1H-pyrazol-1-
tetrazine) 2g& oMM EUo]E™ 40mLel]l < F, 1,3-o]n|thE(1,3-imidazole) 1.1g& Yol Hk27]oA 3
AlZE Bt FF(Reflux) ¥HEAIA A ES 53

Al gollM 5E A= AAVFEEFNR) A& Faf 3,6-tho] (M-olwthE-1-2)-1,2,4, 5-E =2l
(3,6-di (1H-imidazole-1-y1)-1,2,4,5-tetrazine) & 21kt 1 NR (300 MHz, DMSO-d, &): 8.03 (m,

_9_
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2H), 7.46 (m, 2H), 7.27 (m, 2H). Tm = 237.5°C, Dv = 8252.5m/s, Dp = 29.1GPa

4 A 9 9

AAe 9= ,6-0F0] (1H-1,2,3-E g o}&-1-Y)-1,2,4,5-H E&R (3,6-di (1H-1,2,3~triazole-1-y1)-1,2,4,5-
tetrazine)9 zﬂZOﬂ w3k Aol

3,6-H] 2 (3,5-t}o| W&l -1H-"} o] &} =-1-y1)-1,2,4,5-H| E&}Z(3,6-bis(3,5-dimethy-1H-pyrazol-1-y1)-1,2,4,5-
tetrazine) 2g& oA EUOEH 3omLel =9 F, 1,2,3-Edo}=(1,2,3-triazole) 1.6gS Yol& ] whg7]q)
A 170C WA 180T Al A 2413 Fot WAl A A ES F53H.

AAd 9olA FEE BAES ;7| THESF(NR) A4S 23 3,6-tho] (1H-1,2,3-Ego}&-1-9)-1,2,4,5-¢
E#17(3,6-di (1H-1,2,3-triazole-1-y1)-1,2,4,5-tetrazine) S &91343Ich. 'H NMR (300 MHz, DMSO-d, &):
8.08 (m, 2H), 7.89 (m, 2H); Tm = 237.5°C, Dv = 7329.0m/s Dp = 25.2GPa

4l A 4 10

AAld 108 3,6-tho] (1H-1,2,4-Edo}Z-4-9)-1,2,4,5-H E&}Z(3,6-di (1H-1,2,4-triazole-1-y1)-1,2,4,5-
tetrazine) 9| A|zel &3t Hlojt},

3,6-H] 2 (3,5-t}o| W el -1H- "} o] &} =-1-y1)-1,2,4,5-H| E&}71(3,6-bis(3,5-dimethy-1H-pyrazol-1-y1)-1,2,4,5-
tetrazine) 2g& TholW€F ek (dimethylfuran) 50mLel] =< 3, ERFAH 2¢S YolF F ALoA] 1A7HEer
ki, 1 5 60ToA AT B FrtE wylk dlF §, Effo]ZF Q. 2ol EA trifluoroacetic acid)
3g¥ 1,2,4-Eg}o]|Z(1,2,4-triazole) 1.6g8 Yol F 247 B9t F7I= WSAA AAHAES #5301},

AAle] 10014 F5RE ARES A FHEGNR) BAS B8l 3,6-thel(1H-1,2,4-EgjolE-4-%)-
1,2,4, 581222 (3,6-di (1H-1,2,4-triazole-1-y1)-1,2,4, 5-tetrazine) S elaqick. H NMR (300 MHz,
DMSO-d, &): 8.60 (m, 4H) Tm = 400.7C, Dv = 9339.7m/s, Dp = 20.4GPa

2 Al 9 11
AAld 112 3,6-Tho] (T d-2-2)-1,2,4,5-ElE&}A(3,6-di (pyridin-2-yl1)-1,2,4,5-tetrazine) ] #|Zo] 3

d#g =tbo]Ed(picolinonitrile) 2.1gS &4 40mLoll =<l F, slo]=tzl Ria-dlo|=glo]|E 1g, A4t
1.5g% Hol& F 3AIF &t 7 [Reflux) dlth. 1 5, Wlxfo]EY 2.5g3 oA EAL 5g, AFio]Erto]
E 5g& Yol H A=olA AT vHEAA AGES 58

AAd 1194 59 AAELS A7 THEFNR) A4S Ea 3,6-thol(Fagd-2-9)-1,2,4,5-HE#3
(3,6-di (pyridin-2-y1)-1,2,4,5-tetrazine) < &2lakgith. 'H MR (300 Miz, DMSO-d, &): 8.65 (m, 2H),
7.81 (m, 2H), 7.6(m, 2H), 7.34(m, 2H) Tm = 398.9°C, Dv = 9265.9m/s, Dp = 8.3GPa

4 o 12
A 12+ 3,6-gro] (H 2 nd-2-U)-1,2,4,5-H E&}Z(3,6-di (pyrimidin-2-y1)-1,2,4,5-tetrazine) 2] A|Zo]

Mo

ofr

o N
Y £ =
o

o

Z(tetrahydrofuran) 45mLol 5
oF 35 (Reflux) sfi=th. 2 &,
= 5 ARl 1AIRE Bt vkS

fal

v d-2-7t 2R o] EZ (pyrimidin-2-carbonitrile) 2gS HEZ}Slo| =& F
]l H, shol=akl Rxsdfol=golE 1.2g, A4 1.7gS Yold ¥ 1243t &
T8 2.5¢% g4 1g, tholWEF @ (dimethyl furan) 20mL, ZAAF 2.5g8 o]
AlA AYES 58

AAd 12014 FEE AAEL A7 FHEGNR) 2AS E8 3,6-thol (v gnd-2-9)-1,2,4,5-H E&R
(3,6-di(pyrimidin-2-y1)-1,2,4 5-tetrazine) S 213t} H NMRH NMR (300 MHz, DMSO-d, &): 8.84 (m,
4H), 7.34(m, 2H), Tm = 395.3C, Dv = 10201.2m/s, Dp = 46.5GPa

4 Al o 13
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AAd 132 3,6-tho] (ol et-2-9)-1,2,4,5-H E&}X(3,6-di (pyrazin-2-y1)-1,2,4,5-tetrazine) 2] AlZo]
#3t Flojt},

gto]2pzl-2-7k 2 W to] EY (pyrazin-2-carbonitrile) 2g& ™EHE 40nLell 521 H, sfo]=epzl w2 =
E 1.2g, oMAEA 2.5g8 WolFE T 50TCoA 12417 St whsslEt. o 5, dal 1.7g¥ AFLUo|EglE
2¢5 ¥ HEGSIO|EZF 40nLol] Ho] HolFE FH Ao A7 B WSAA FAHES 5T

AAld 1304 5" AAELS A7 FYEFNR) E4S F8 3,6-thol(do]gtxl-2-d)-1,2,4,5-H E&Z]
(3,6-di (pyrazin-2-y1)-1,2,4,5-tetrazine) & 2elake. 'H MR (300 Miz, DMSO-d, 8): 8.6 (m, 6H), Tm
= 428.0C, Dv = 9772.5m/s, Dp = 20.2GPa

4 Al o 14
Ao 14% 3,6-8]2(3,5-tho] gl -4-1}o] EZ-1H-}o] 2} E-1-YU)-1,2,4,5-H E&R (3,6-bis(3,5-dimethy ] -4-
nitro-1H-pyrazol-1-y1)-1,2,4, 5-tetrazine) ] A= F3a Ho|t}.

3,6-8]2~(3,5-tjo] W g -1H-o]g}£-1-9)-1,2,4,5-8| E&FA 1gol] X 5nlE Eols& T 0CE 2:2E
S Y. @l AAH(fuming nitric acid) 6mLE A3 €olF T 0TE 225 A 2d &9 udk A|AFE
o Ao A5E F BAAFAUEEFWNalC0;) 89S H7tste] pl 107H4] 71443k stt). tolEz 2w |
Ql(dichloromethane) 40mL¥ 3®H A= 78] FE35te] Ao uA YPES F53T}.

Arlel 1A 58 A= AAVEFeFNR) A4S E3 3,6-1122(3,5-thol M d ~d-tfo] ER-1l-vfo] e}
Z£-1-9)-1,2,4,5-Bl E&}F(3,6-bis(3,5-dimethyl-4-nitro-1H-pyrazol-1-y1)-1,2,4,5-tetrazine) 4= <13}

t}. H MR (300 MHz, DMSO-d, &): 2.72 (m, 12H); Tm = 323.0C, Dv = 8078.5m/s Dp = 26.5GPa

4 A 9 15
A 15%  3-(3,5-tolHE-4-L}o]| ER-1H-Tlo| &E-1-YU)-1,2,4,5-H E+¥(3-(3,5-dimethyl-4-ni tro-1H-
pyrazol-1-y1)-1,2,4,5-tetrazine) ¢ A|Zol #3+ ZAo|t},

3-(3,5-ttolmWe -1H-Tto]#Z-1-9)-1,2,4,5-HE&Z 1.5g0] 4k snLE PDolF & 0CE 52 dHEr}
Wl AAN(fuming nitric acid) 6mLE 3] Hol& F 0CE 252 2vA 29 B¢k unk AJAFET. Aeo
2 A¥FE F AU EF®NaCo,) FE9S Aste]l pH 107bA 97143 3. gelEFzzdg el

(dichloromethane)& 40mL¥ 3¥ HE 7la&| FE3te] A9 A AHES F53 .

A 15014 F5E AES AVIEHEFNR) £4E T8 3-(3,5-tho|WE-d-Lfo] ER-1H-Fo] ehE-
1-91)-1,2,4,5- | E 2421 (3-(3,5-dimethy 1 -4-ni tro-1H-pyrazol-1-y1)-1,2,4, 5-tetrazine) - &Helalgicy. H
NMR (300 MHz, DMSO-d, &): 8.60 (s, 1H), 2.79 (m, 6H), Tm = 318.5°C, Dv = 8416.9m/s Dp = 28.3GPa

4l A] o 16

A o 162  N-(1-Yo|EZ-1H-H E#=E-5-9)-1,2,4,5-HEZ-3-0}7 (N-(1-nitro-1H-tetrazole-5-y1)-
1,2,4,5-tetrazine-3-amine) & Azl &3+ Ao},

N-(1H-H Eg}£-5-9)-1,2,4,5-6| E&FZ-3-o} 3.0gel] o}AEAF 16mL, 98% &AL 4nlS YL & 0CE ===
3 S ol EA F4E(acetic anhydride) 1lnLg Y3 Aeog 25 E =oFErth. 204 z
AA = F B de(crushed ice)ol] WHEES Fu vl AUEFNaHCO;) FEHS A7

7143} gk, tolF= =W E¢l (Dichloromethane)S 40mL % 3H AE 7l8] F&8te] M 14 YAES F

w
El
o
T
olo
[o

-~
[«0
2
£
k=]
=
I
(e}
N
N

e 16014 FEE YAEL AR/ FHEFNR) 4S5 N-(1-Lol ER-1-H| EgtE-5-YU)-1,2,4,5-H|
Eg}z-3-0}9l (N-(1-nitro-1H-tetrazole-5-y1)-1,2,4,5-tetrazine-3-amine) ¢S &-<1a}ich. HONMR (300 MHz,
DMSO-d, &): 8.60 (s, 1H), 3.9 (s, 1H); Tm = 429.7°C, Dv = 10201.2m/s Dp = 38.2GPa

4 A o 17
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AAld 172 N3 N6-H] A= (1-Yo|EZ-1H-H EaE-5-9)-1,2,4,5-Hl Egtx-3,6-t}o] o} (N3 ,N6-(1-ni tro-1H-
tetrazole-5-y1)-1,2,4,5-tetrazine-3,4-diamine) ¢ Azl #3+ Ao|t},

N3, NG—H])\(IH—EﬂEﬂ}é—L’%—%})—1,2,4,5—151]53}75_]—3,6—1:}0] o}3.0 g e
EE UFE Z olM|EAN 3 E (acetic anhydride) 25mLE B3 AL08 2EE FolFrh. 20417F m
s HJ%% APAA = & 3 Di(crushed ice)dl WHEES Zi BRFFAUEF (NaHC0;) 895 FH7hskod
pH 107}A] 971438 s}, tholZF 22w H A (Dichloromethane)S 40mL® 3 AL 713 FEsle] e 14

BB F5U.

ORI EAE 30mL, 98% HAt SmlL& @
7

ol
ul
&
E]
R

2Ad 17904 FEH AAEL A7 THESG(NR) 4L =3 N3, N6-H| A (1-Ho|EZ2-1H-H EZZH-5-9)-
1,2,4,5-HE&R-3,6-t}o]o}F1 (N3,N6-(1-nitro-1H-tetrazole-5-y1)-1,2,4,5-tetrazine-3,4-diamine) &J-& 3¢l

atelct. ' MR (300 MHz, DMSO-d, &): 3.9 (s, 2H); Tm = 528.2°C, Dv =10201.2 m/s, Dp = 46.5GPa

A Al o 18
AAld 182 3,6-H]2=(4-1}0] -olu|t}E-1-9)-1,2,4,5-Hl E&}71 (3,6-bis(4-nitro-1H-imidazole-1-y1)-
1,2,4,5-tetrazine) 9] #|Zo &3k Holt}.

(m

ﬂ!

El

3,6-H] 2= (1H-olm th&-1-9)-1,2,4,5-H Eh o] 1.2ge] A4t 6nLE A3 WolF § 0C=E &%
SAF AL E AHE] YolE $ 125TE 255 84 8217 Bt uRE A/ AFET. ARoR 28 E
(crushed ice)oll WHg-ES FolFErh, IEZ wWEA e ({ilter)E SHAAA 1A YJLES 5.
AAld 1844 FEE APES AAVTHEFNR) A4S Fdl 3,6-H~(4-Ho|EZ-1H-oH|thE-1-Y )-
1,2,4,5-"|Eg}21(3,6-bis(4-nitro-1H-imidazole-1-y1)-1,2,4 5-tetrazine) 4 =Helstg o). HONMR (300 MHz,
DMSO-d, &): 8.5 (m, 4H); Tm = 372.07C, Dv = 8935.3m/s, Dp = 36.0GPa

4 Al 9 19
A Ao 195 3,6-H|~(4-JolER-1H-1,2,3-Ego}&-1-¥9)-1,2,4,5-8H| E&}21(3,6-bis(4-nitro-1H-1,2, 3-
triazole-1-y1)-1,2,4, 5-tetrazine)® A|ZFo| T3+ AHolr}.

3,6-H]22(1H-1,2,3-Eg|o}&-1-9)-1,2,4, 5-H EeZ] 2gel] 34F 10nLE Yol & 0CE 255 S Frh. 24
AAF(fuming nitric acid) 20mLE HH3] YoldF& T W0TCER L2 oA 29 F¢ wwk AAET, A2o=
28FE T EAEAUEF(NaHC0,) F8AS Hrbelel pH 1074A 97143 s, dolFR a6l
(Dichloromethane)S 40mL% 3 AX 7}el F&38te] 3o 1A HAHES 53},

A A] o 1991 A 59 B2 &l 2} 7] - -3 (NMR) 45 3

3,6-8B| A~ (4ol ER-1H-1,2,3-Ego}=-1-Y)-1,2,4,5-HE&2 (3,6-bis(4-nitro-1H-1,2,3-triazole-1-yl)-
1,2,4, 5-tetrazine) < 2Hlakgith. 'H MR (300 MHz, DMSO-d, &§): 9.14(s, 2H); Tm = 432.2C, Dv =
9500.3m/s Dp = 41.1GPa

3h7] AAle] 20 WA AAlel 43% 9]

=4 A T & B HES VR FAAE oA o]2A &4
Azl B AR & HER Zloltt.

gl

4 A ¢ 20

AA 202 1,2,4,5-8|E&}R1-3,6-H] (3, 5-tho] & -2-o & )-y}o] 2} ZF tlo]H Znlo]=(1,2,4,5-tetrazine-
3,6-bis(3,5-dimethyl-2-ethyl)-pyrazolium dibromide)2] Azl &3+ Ao},

3,6-H] 2~ (3,5-tto| H &l -1H-T}o] &} Z=-1-9)-1,2,4,5-H E&}Z 1g(0.0037mol) = Ei‘joﬂ‘% 1.61g(0.0148mol) ¢

EFES oMAEYEL 200l FolA 49 % SHFAIZITE, 90Cell A &u 2 dol 3l HRREITS AASIAL,
F59 YFES odE oA Ho|E(ethyl acetate) = A3, A+ E/_?LU}EZFJ]-JJ(COIumn chromatography) 2
o] &3l HAEt HF WYES F5).

/‘a"\]oﬂ 2004 58 AEES AAV|FHEEFTOR) FAS Bl 1,2,4,5-HEZR-3,6-1]2(3,5-tFo| & -
-olg)-sgto|g}EF Tlo|H Enlo]=(1,2,4,5-tetrazine-3,6-bis(3,5-dimethyl-2-ethyl)-pyrazolium dibromid
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e)3le alstalth. 'H MR (300 MHz, Chloroform-d, &): 6.20 (s, 2H), 2.35 (m, 6H), 1.40 (m, 4H), 0.9(m,
6H).; Tm = 154.7°C, Dv = 4846.9m/s, Dp = 0.9GPa

4 Al 9 21

AAd 218 3-tol=g-1,2,4,5-H E&Z-6-(3,5-tFo| v & -2-W & -1H) 9} o] &} ZF o}o] @ tho| =(3-hydrazine-
1,2,4,5-tetrazine-6-(3,5-dimethyl-2-methyl-1H)pyrazolium iodide)®] A|Zo| &3+ Aolt},

1-(6-(3,5-tFew & -1H-}o] 2} &-1-Y)-1,2,4,5-H EZFF-3-d ) slo| =&}zl 7 |2 HEgslo| =2 5F
(tetrahydrofuran)< 1:1 H3H]Z wS AT, BSo= 2-necked Z23E A3 Zgladg Yrs 23
Azt 71AR] ol2 3 E971E FAAIT. o] %, ’k"&i’rur_‘z. 3= olmthEe] ¥ HrMe H 65T

nim
mlo

) HU e

HHU-I
o

7hdste] wwpbst . 53 2AE7(R)E E¥ete B AZLE oMtES] GO R HIUMe £ 16A17F WA
t}. o]F MY BEAS EFdA(Toluene) &8 FE3lo] AAES F530).

AAld 2194 F5E AAEL AV FHEFR) £4& 53 3-slel=8+3-1,2,4,5-H EZ-6-(3,5-1}9]
e -2-we-1H1) o] =F o}o] @ t}o] = (3-hydrazine-1,2,4,5-tetrazine—6-(3,5-dimethyl-2-methyl-
1H)pyrazolium iodide) ¥ &l3}iT}. 'H MR (300 MHz, DMSO-d, &): 5.90 (d, 1H), 4.0 (m, 1H), 2.32 (d,
6H), 2.0 (d, 2H), 1.0 (M, 3H). Tm = 239.07C, Dv = 6225.3m/s Dp = 14.3GPa

4 A o 22
A 2% 1,2,4,5-H E#}7-6-(3,5-tfo|w & -2-w| & -1l) B}o| e} EF  olo] 9 r}o|=(1,2,4,5-tetrazine—6-
(3,5-dimethyl-2-methyl-1H)pyrazolium iodide)?] Azl &3+ AHo|t},

1,2,4,5-HEX-6-(3,5-tho| W& -1 gol g}E 1g Y ofo] L= EH|Ql 4g o E3&E
A 49 Fek B AZIYE. 90TCAlA] &u) E ol &= olo] L EHE NS A AL,
Ho]E(ethyl acetate)® AF3, A8 I =ZvlE 783 (column chromatography)E ©]
AEES 53}

Al 2204 F5H AAELS Ax7|FHEZFNR) 48 53] 1,2,4,5-HEe2-6-(3,5-tfo] e -2-m e -
1) stol et &F O]'OL‘?_E}O]E(I,2,4,5—tetrazme—6—(3,5—d1methyl—2—methyl—1H)pyrazolium iodide) 4= E<lsh
A}, lH NMR (300 MHz, Chloroform-d, &): 10.17 (s, 1H), 6.19 (s, 1H), 2.73 (s, 3H), 2.38 (s, 3H),
1.0(m, 3H). Tm = 197.0C, Dv = 6132.6m/s, Dp = 13.8GPa

L OMMEYEZ 20mL =9
F54 *Mﬂ%a e oA
£

af gAste] AT A

4l Al o 23

Al 238 1,2,4,5-H|EA-3-o}-(1H-3-HE-5-L)HEZZEF ofo]2t}o]=(1,2,4,5-tetrazine-3-amine—
(1H-3-methyl-5-y1)tetrazolium iodide)?] A=l &3+ Ao},

1,2,4,5-HEZX-3-oH-(1H-5-)H Ee}E 1g E oto] v EHQl 6g o EFES 49 &< 37 AZItk. 90T
oA gl L ol &= ofe]emwHAE AASL, F5E AYES dE olMHO|E(ethyl acetate)E AlF
3, AY AZwlE 29 (column chromatography) & ©]83] FA st HF WHES F5350.

Al 2304 58 AAELS Ax7|FHEGOMR) ¥48 53 1,2,4,5-8Egb-3-o}-(1H-3- ]% 5-2)El
EfEHE olo]letiol=(1,2,4,5-tetrazine-3—amine-(1H-3-methyl-5-y1)tetrazolium iodide)S Z21s}%it}.
1H NMR (300MHz, DMSO-d6, &): 13.60 (2H, s). 10.22 (1H, s, H),1.0(m,3H); Tm = 340.4C, Dv = 7017.8m/s,
Dp = 23.1GPa

4 A o 24
AAld 24 3,6-Trolobwl-1,2,4,5-E| EZ} R -N3 ,N6-T}o] (1H-3-H E-5-2 ) | Eg}EHF  tlololo] 2 tlo]=(3,6-
diamine-1,2,4,5-tetrazine-N3,N6-di (1H-3-methyl-5-y1)tetrazolium diiodide)2] #|Zeol| @3t Aolt}.

3,6-t}ololl-1,2,4, 5-H E&}-N3,N6-to] (1H-5-) HE&E 1g 2 ole] o =vH <l 7g9 £FES 6 &<t &
A7tk 90TColAl vl 2 Tol Q& ofo] L EWHE AASA, 58 AAES o4 ofMEH o] E(ethyl
acetate)®  A|FdY, Ay IAEZrE T3 (column chromatography)E o]&3] AAS Y HFE AHES
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[0102]
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[0108]

[0109]

[0110]

[0111]

[0112]
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ro

1=

AN 2404 FEH APEL A FHEG(NWR) 24S E3] 3,6-tFo]olvl-1,2, 4 5-€ E g7 -N3 N6-T}o]
(1H-3-HE-5-HEZH=FH t}ololo] @ t}o] =(3,6-diamine-1,2,4,5-tetrazine-N3,N6-di (1H-3-methy1-5-
yDtetrazolium diiodide) & &H<lslgitt. H MR (300MHz, DMSO-d6, &): 12.5 (s, 2H, NH), 0.9(m, 6H); Tm
= 466.2°C, Dv = 7037.9m/s, Dp = 24.2GPa

==
=

2 Al o 25

A 25% 1,24, 5-HEZ-3,6-tho](1-Wd)Io]|EF  tho|oto]tto]=(1,2,4,5-tetrazine-3,6-di(1-
methyl)pyrrolium diiodide)®] A|ZFoll T3+ AHolt}.

1,2,4,5-H|E&}-3,6-0] 2=-T0] & 1g E ofo] 2 =wH Sl 5¢ 4 BeF 7 ATk, 90ToA &)
2 ol gli= ool e S AAZIL, 59 YHES oY olHH|E(ethyl acetate)Z A3, AH

AZvtE YT (column chromatography) & ©]-&3] AAste HE AH=ES 53},

o 1o
ot
xt
il
o o

Ao 25004 5 AHELS ARV THEFTOMR) EAS B3 1,2,4,5-HEZ-3,6-tho] (1-W &) do] &F t}
olofo]l @ t}o]=(1,2,4,5-tetrazine-3,6-di (1-methyl)pyrrolium diiodide)dS E21s}ict. HONR (300 MHz,
DMSO-d, &): 6.3 (m, 4H), 5.0 (m, 4H), 2.86(m, 6H); Tm = 197.9C, Dv = 5408.6m/s, Dp = 9.7GPa

4l Al o 26
2AAld 262 1,2,4,5-H|E8HA-3,6-H] A~-(3-o€-)o|nt}EF to|HEnlo]=(1,2,4,5-tetrazine-3,6-bis(3-
ethyl-)imidazolium dibromide)?] Azl #3F Ao},

1,2,4,5-H E&} 7 -3, 6-1] ~-o]n|t}= 2¢g 2 B Z R H ¢l (bromoethane) 10ge] =3}
A 49 Fek 3R AZItE. 90TdA] &v 2 ol e HR RS AASA,

o|E(ethyl acetate)® AH3Y, A8 IAEZwE 233 (column chromatography)Z

= SHEYHEZ 20mL Sl
SH AHES ol obAlH
ol-ga AAlste] HF A4

=]
=
<
T

ES 59
AAd 26904 F5E AAEL AV FHEFNMR) £4E F3 1,2,4,5-HEZHH-3,6-H] 2=-(3-€~) o] vt}
Z£F YolHEnlo]=(1,2,4,5-tetrazine-3,6-bis(3-ethyl-)imidazolium dibromide)d& &<l&}Ar}. HONR

(300 MHz, DMSO-d, &): 8.03 (m, 2H), 7.46 (m, 2H), 7.27 (m, 2H), 1.4(m, 4H), 0.9(m, 6H); Tm = 203.6C,
Dv = 5702.7m/s, Dp = 10.4GPa

4 A o 27

2N 278 1,2,4,5-HE#}R-3,6-1]A~-(3-0E-1,2,3-) Eg}o]o}ZEF tlo|BEnlo]=(1,2,4,5-tetrazine-3,6-
bis—(3-ethyl-1,2,3-)triazolium dibromide)¢] A=) &3+ AHo|t},

1,2,4,5-HEgtz1-3,6-H] ~-(1,2,3-) ET}olo}= 209 BHRHJHS 10g ¢ E£IFES HEGS o =2FL 30ul
ZollA 4d FoF 3F A7}k, 90TolA &ul & Ho} e BRRIHINS AASL, 58 PAHES oE o}
ME ol E(ethyl acetate)@ AlFstH, AH FAZvlE 13 (column chromatography)& ©]&3] AAs] FHF
AN ES F58H.

AAle 2794 F5EHE AAES A FHEFOMR) BAS T8 1,2,4,5-HER]-3,6-4]~-(3-<1€-1,2,3-
YEglolol=H ljfO]‘_ﬂ_i‘ﬂ}O]E(l,Z,él,5—tetraz1ne—3,6—b1s—(3—ethyl—1,2,3—)triazolium dibromide)d& &<
A}, lH NMR (300 MHz, DMSO-d, &): 8.08 (m, 2H), 7.89 (m, 2H), 1.5(m,4H), 0.9(m,6H); Tm = 263.8°C, Dv
= 6267.7m/s, Dp = 15.5GPa

4 Al o 28

AAd 288 1,2,4,5-HEA-3,6-H] 2= (2-cFAE-2,6- )3161‘11 tho|Z & ato]E(1,2,4,5-tetrazine-3,6-his—
(2-acetyl-2,6-)pyrimidine dichloride)®] A|Zol #3F Ao},

1,2,4,5-HEZX-3,6-H]2(2,6-) I H 2g& HEZSIo| =255 30nled ¥ wiks AJAFEH. 1 5, oA
g 2ol 6gs MH3 HAAEHT H 70CE 2 & 7MEs] v, HEES EA17 F, @4t oA E
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[0119]

[0120]

[0121]
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[0123]

[0124]
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Uol|EL S o] g3l AHES FEIT. opHEYUCIEL Fo &ulE AT H, AY AZrtE 189 (column
chromatography) & ©]-&3] AAlsl] HE WYHES 5

i

AAld 2804 F5E AFES AAV|FHEFR) 248 &5 1,2,4,5-HEZHH-3,6-H] 2= (2-0}A€-2,6-) 3]
g tholF 2o =(1,2,4,5-tetrazine-3,6-bis—(2-acetyl-2,6-)pyrimidine dichloride)d& &ls}drt.
1H NMR (300 MHz, DMSO-d, &6): 8.84 (m, 4H), 7.34(m, 2H), 2.2(m, 6H); Tm = 110.6°C, Dv = 5703.6m/s, Dp
= 12.9GPa

4 Al o 29
AN 29% 1,2,4,5-HEgR-3,6-0]2~-(3,5-tto]w| &l -20-) F}o] 2} = F tlo|rfo]EH o] E(1,2,4,5-tetrazine-
3,6-bis—(3,5-dimethyl-2H-)pyrazolium dinitrate) A|Zol 33+ ZHo|t}.

1,2,4,5-9| E2}31-3,6-H]| 2=-(3,5-t}o] W & ) gfo] 2} &
5o 60TCoNA WAL, Euf 2 ol 9= b

3] (column chromatography)Z o838 A #)|3c}.

ZEF 100mL ol A 56A17F

H 2g 9 A 6g9 TS
= A I, AELS Ay a=2vEad

=
ek SRE S

AAd 2904 F5E AHES AAT|FHEFNR) £4E F3 1,2,4,5-HEZZ-3,6-H] 2=~(3,5-to] i &~

2H-) o]t EH  tlolyolEd ol E(1,2,4,5-tetrazine-3,6-bis—(3,5-dimethyl-2H-)pyrazolium dinitrate) <

golstgict. lH NMR (300 MHz, Chloroform-d, &): 9.5(s,2H) ,6.20 (s, 2H), 2.40 (m, 12H); Tm = 274C, Dv
7542 .5m/s, Dp = 17.3GPa

4l Al o 30
2AAld 302 1,2,4,5-EH|E8}RA-3-(3,5-t}o| W El-2H-) 3to]g}EF  UolE# | E(1,2,4,5-tetrazine-3-(3,5-
dimethyl-2H-)pyrazolium nitrate) #|Zeol] @3k ZAolt},

Z494 100nL Tl A 56417 B¢t
60Col A "HS ’\]713} JQLUH 2 ‘/LOP AE S A SHE FI AASI, AHES Ay AZRvEIY Y
(column chromatography)Z o838l A #)|3c}.
AAld 3004 F5E AAELS AAVFHEFR) +4S F3l 1,2,4,5-HEHH-3-(3,5-t}o] vl & -2H-) 1}0]
D55 ol Ed o] E(1,2,4,5-tetrazine-3-(3,5-dimethy|-2H-)pyrazolium nitrate)dS 29latgith. 'H MR
(300 MHz, Chloroform-d, &): 10.17 (s, 1H), 9.5(s,1H) 6.19 (s, 1H), 2.73 (s, 3H), 2.38 (s, 3H).; Tm =
274.0C, Dv = 8253.1m/s, Dp = 23.9GPa

4l A] o 31

AAle] 312 1,2,4,5-HEZH-3-o}01-(1,4- 1) HEZZEF HSZY|E(1,2,4,5-tetrazine-3-amine-(1,4-H-
Jtetrazolium perchlorate) Az #3+ Zo|t},

1,2,4,5-8| Eg A -3-01 9 -1H-E| E&}RA 2g 2 P44 5g9 EFES 24 100mL FollA 56417 <k 60°C ol
A RESAIZITE, v 2 ol e HARS 7 & 3 AAS L, AHELS A9 A=nEE T
(column chromatography)Z o838 A #)|3c}.

Ao 3194 F5E AAPAES A7 FHEF(NR) =4S T3 1,2,4,5-HEZHF-3-o}7-(1,4-I-) HEZEF
HEFZY 0| E(1,2,4,5-tetrazine-3-amine—(1,4-H-)tetrazolium perchlorate)d& <13}t H NIR (300MHz ,
DMSO-d6, &): 15(1H, m), 13.60 (2H, s). 10.22 (1H, s); Tm = 435.0C, Dv = 8750.3m/s, Dp = 33.6GPa

4l Al o 32

A 32%  1,2,4,5-HEZZ-3,6-tFo]otHl-tho] (1,4-H-)EHlE}EHE  Tho|Uo|EFolE(1,2,4,5-tetrazine-
3,6-diamine-di(1,4-H-)tetrazolium dinitrate) A|Zol| T3+ AHolt}.

1,2,4,5-HE#Z-3,6-tololtl-to] (1) H EgE 2g 2 At 6g9] TFES 2T 100ml Foll A 56413 &<t
60CAA HESAIZIY. &u] L Fo} g= AiS 7 FHE S AAs L, APES A9 A=ZvEIHT

(column chromatography)Z o838l A #)|3c}.
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[0125]

[0126]
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[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

SS50l 10-2431520

AAd 32004 FEH AYHES A7) FHEGNMR) EAS Ed 1,2,4,5-HE#F-3,6-tho]o}rl-tho] (1,4~
H-)HEZGZE tol}o]EYo)|E(1,2,4,5-tetrazine-3,6-diamine-di(1,4-H-)tetrazolium dinitrate)& =<l
A= 1H NMR (300MHz, DMSO-d6, &): 14.8(s,2H), 12.5 (s, 2H, NH); Tm = 444.5°C, Dv = 9800.9m/s, Dp =
33.6GPa

4] Al o 33

2 A] o 33 1,2,4,5-H Eg}@-t}lo|slo]| =& A H tlolHE 2 o] E(1,2,4,5-tetrazine-dihydrazinium
diperchlorate) Azl #3+k Zo|t},

1,2,4,5-H| E&}zl tholste| =g A]g 2g 9 T4 2% 100ml Foll A 56A17F B2k 60T A
WA, &) 9 ol e AMS A THE Bl AAsI, AHES AY ARvE2E 9 (column
chromatography) & ©|-&3 A3},

Ao 33004 FEFE AAEL A7 FHEZNR) EA4S 538 1,2,4,5-HEGA-tolslo| =g} X F tho|HF
Z# o) E(1,2,4,5-tetrazine-dihydraziniun diperchlorate)?)S 2Hlatgith. 'H MMR (300 MHz, DMSO-d, &):
8.0 (m,4H), 2.0 (m, 4H).; Tm = 520.1°C, Dv = 8903.7m/s, Dp = 35.6GPa

4 Al o 34
AAd 34E 1,2,4,5-HE#H-3,6-tFo] (1H-) o] = tlo|t}o] Ed0] E(1,2,4,5-tetrazine-3,6-di (1H-
J)pyrrolium dinitrate) A|Zel] 3+ Zojt},

1,2,4,5-HEZZ-3,6-tho]go] & 2g X HAk 6g9] EFES 2T 100ml oAl 56A17F EF 60TAA] HHE-A|
Atk &0 2 ol e AME #Ad FHE Be AAsty, AAES ZY A=2vrEI# (column
chromatography) S ©]-&3] A3},

AAld 3404 F5E AAES A7 FHEFNR) 2S5 1,2,4,5-B1E8R-3,6-tho] (1H-) I &F vt
oJt}o]|Eo]E(1,2,4,5-tetrazine-3,6-di (1H-)pyrrolium dinitrate) S <l3s}3ict. HONMR (300 MHz, DMSO-
d, &§): 8.0(m, 2H), 6.3 (m, 4H), 5.0 (m, 4H); Tm = 228.27C, Dv = 7968.0m/s, Dp = 22.4GPa

4] Al o 35

AAle]  35%  1,2,4,5-HEZRI-3,6-H] 2= (3H-) ol W|t}EE  the|HER 0| E(1,2,4,5-tetrazine-3,6-bis(3H-
Yimidazolium diperchlorate) A%l 33+ Ao},

1,2,4,5-BlEg}-3 6-0]20lm o} 2g 2 FFAA 10g2] EFES 49 100nL FolA 56417 &<k 60°ColA
WS AT, o 2 ol e HALNS A} FFHE B AAsy, AHELS Y A=ZvtE 2T (column
chromatography) & ©]-&3] A A s},

AAld 3504 F5E AAES AAVFEEZNR) BAS F3 1,2.4,5-HER-3,6-8 2= (31H-) o n T EF
thol# Z 20| E(1,2,4,5-tetrazine-3,6-bis(3H-) imidazolium diperchlorate)S 9lataitk. 'H NMR (300
Hz, DMSO-d, &): 8.03 (m, 2H), 7.46 (m, 4H), 7.27 (m, 2H); Tm = 355.6C, Dv = 7812.2m/s, Dp = 25.9GPa

4 Al o9 36

AAd 36e  1,2,4,5-BlEZFA-3,6-H]~(31-)1,2,3-Eg|o}l&F tlolyo|Ed o] E(1,2,4,5-tetrazine-3,6-
bis(3H-)1,2,3-triazolium dinitrate) Aol &3+ Ao|t},

1,2,4,5-8lEg}7-3,6-1] 1,2,3-Eg|o}Z 2g X AAl 6g2 EES 254 30mL Soll A 56417 B 60T ol A
WAL S del gl Aske e SRE B AAS L, MRS Ay ARvE2#9 (column
chromatography) S ©]&3] A3},

A 3604 FEE AFES AV FHEFNR) B4 B3l 1,2,4,5-8HE23-3,6-H] 2~ (30-)1,2,3-Eg] o}
=5 tholu}o|Ed o] E(1,2,4,5-tetrazine-3,6-bis(3H-)1,2,3~triazoliun dinitrate)dS 21543t H MR
(300 MHz, DMSO-d, &): 8.08 (m, 2H), 7.89 (m, 4H); Tm = 237.5C, Dv = 7329.0m/s, Dp = 25.2GPa
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]
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4 A o 37

Ao 372 1,2,4,5-HEZHF-3,6-H]|2=(3,5-tho|Hd-2-o| & )-T}o| &} EF B A(Eo] EF o2 QIANYH)o]
v =(1,2,4,5-tetrazine-3,6-bis(3,5-dimethyl-2-ethyl)-pyrazolium bis(trifluomethansulfonyl)imide)2] =
Zof ek Holr},

250mL Ze}Ho] olEF VAR AL F B 20mLE Wi, 1,2,4,5-HEZR-3,6-H] 2 (3,5-tFo] v €l -2-of &l )5}
olg}Z£HF Tlo|H Znfo]=(1,2,4,5-tetrazine-3,6-bis(3,5-dimethyl-2-ethyl)-pyrazolium dibromide) 10mmol<}
2l EH] 22me] =(LiTFST) 32mmolS & H|Z 1:1.10] HA YWolEt. o]% Aol At &9 vh&S A|ATH.
HES & oA EYEZS o] &3] F&3ta, AgtolE FAE(celite)E A & FIAA, AAHESQ 1,2,4,5-
HEZZ-3,6-1] 22(3,5-t}o| i & -2-o]| & )-3}o] g}Z&F H|A(Ego|EZF 2 HIAYd)ou =g F53,
AAle] 37904 F5H AAES AXV|FTHEZFOMR) +48 53 1,2,4,5-HEZH-3,6-H]2(3,5-t}o|HE -
2-ogl)-ulol g} =5 N A (Egto]Z2F e 2 el dFEd)olu=(1,2,4,5-tetrazine-3,6-bis(3,5-dimethyl-2-
ethyl)-pyrazolium bis(trifluomethansul fonyl)imide) - 2918k%ith. 'H MR (300 MHz, Chloroform-d, &):
6.20 (s, 2H), 2.35 (m, 6H), 1.40 (m, 4H), 0.9(m, 6H).; Tm = 224.3C, Dv = 6044.0m/s, Dp = 3.7GPa

4l A] o 38
AAld 38 1,2,4,5-ElEZR-6-(3,5-tto] v d-2-w & -1H) 3ol g} Z&F tho]Alobnto]=(1,2,4,5-tetrazine—6-
(3,5-dimethyl-2-methyl-1H)pyrazolium dicyanamide)?] #|Zeol] =3k A olt},
250mL Z&FFel ofZ2 2 VAR AL F oA EUC|EH 20mLs YL, 1,2,4,5-HEZX-6-(3,5-tlo]HE-2-1
g-1H)glo|g}EH  tlololo]Qt}o]=(1,2,4,5-tetrazine—6-(3,5-dimethyl-2-methyl-1H)pyrazolium diiodide)
IOmmolﬂ' Aot E A ARS (AgN(CN),) 32mmolS = H]E 1:1.10] FA Yol t}. o]ZF A2oa] 244 7F EoF HHE-S
AATY. g & vWEdZ 2o =(methylchloride) & ©|&3] &3+, AgtolE HE(celite)E A7 £
7 dE=2 1,2,4,5-HEZ-6-(3,5-tho v e -2-vd-1H) 3}o] 2} & F thol|Alofnto| =8 53T},
Ao 3804 5H AAPAES IAAV|FTHEFMR) BAS 53 1,2,4,5-HEZR-6-(3,5-tfo|wE-2-H & -
1) dtol2tEHF tolAolymto]=(1,2,4,5-tetrazine-6-(3,5-dimethyl-2-methyl-1H)pyrazolium dicyanamide)<d
S sHolakgltk. H NMR (300 MHz, DMSO-d, §): 5.90 (d, 1H), 4.0 (m, 1H), 2.32 (d, 6H), 2.0 (d, 2H), 1.0
(M, 3H).; Tm = 303.6C, Dv = 7779.7m/s, Dp = 15.9GPa

4l Al o 39

AAl 395 1,2,4,5-H|EEFA-3-o}-(1H-3-HE-5-L ) H EgEF vo|Ego|E(1,2,4,5-tetrazine-3-amine—
(1H-3-methyl-5-y1)tetrazolium nitrite)®] Aol &3+ Zo|t}.

250mL ZEfso] o2 VAR A F E 2mlS Wi 1,2,4,5-HEZHH-3-o}v-(11-3-HE-5-d ) H EZEF
olo] @ t}o]=(1,2,4,5-tetrazine-3-amine-(1H-3-methyl-5-y1l)tetrazolium iodide) 10mmol®} ZAFe]H(LiNO;)
P2mmol & & H|Z 1:1.10] HA YoliEt). o] F Aol 3AIZE 59 RESS AATTE. vHE 3 oA EYELS
o] g3 FE3ta, AetolE A (celite)d FIAZ F ZUAA, AGEQ] 1,2,4,5-HEZ-3-0}71-(1H-3-]
Y-5-)HEGEF HolEgolES A=t

Ao 394 F5E APZES IAV|FHEFNR) FAE F3l 1,2,4,5-HEZGZ-3-o1-(1H-3-HE-5-4 ) ©|
EfEFH YolEZ|E(L,2,4,5-tetrazine-3-amine-(1H-3-methyl-5-y1)tetrazolium nitrite)dS AT},
H NMR (300 MHz, Chloroform-d, &): 10.17 (s, 1H), 6.19 (s, 1H), 2.73 (s, 3H), 2.38 (s, 3H), 1.0(m,
3H). Tm = 355.5C, Dv = 9136.8m/s, Dp = 31.8GPa

4l Al o 40
Ao 402 3,6-TFolotvl-1,2,4,5-H EFX-N3 N6-tho] (11-3-H|d-5-L) H EgEF tho|Alofyulo] =(3,6-
diamine-1,2,4,5-tetrazine-N3,N6-di (1H-3-methyl-5-y1)tetrazolium dicyanamide)®] Aol &3+ Zo|t}.

250mL ZEkAdo] ol2FE VAR AL F B 20mLS ¥, 3,6-tholotwl-1,2 4,5-H E2}W-N3 N6-TFo] (1H-3-1]
gd-5-HEHEF H Zulo]=(3,6-diamine-1,2,4,5-tetrazine-N3,N6-di (1H-3-methyl-5-y1)tetrazolium

_17_
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bromide) 10mmol™} A]¢r3}te]E (LiCN) 22mmolS & ®]E 1:1.10] HA PojFt}l. o]F AFLofA
174Tﬂr Hh-g- ¥ A EYEZ S o] &3 FE3lal, AgolE HE (celite)E THAZ + F
o] 3,6-tlololwl-1,2, 4,5-8| EZFA-N3 N6-t}o] (1H-3-H| & -5-L ) H E&}EF tho|Aolymlo] =& A=t}

Kelie]
S

N{ﬂ Nl

AN 4004 FEH APEL A FHEG(NWR) 24LS E3] 3,6-tFo]olvl-1,2, 4 5-€ E g7 -N3 N6-T}o]
(1H-3-WEg-5-d)HE E}E% tho] Alo}rmto] = (3, 6-diamine-1,2,4,5-tetrazine-N3,N6-di (1H-3-methyl-5-
yvl)tetrazolium dicyanamide) S &els}ict. H MR (300MHz, DMSO-d6, &): 13.60 (2H, s). 10.22 (1H, s,
H),1.0(m,3H); Tm = 465.5C, Dv = 8939.7m/s, Dp = 25.0GPa

4l A o 41

e 412 1,2,4,5-HEZ-3,6-tFo] (1-HE) Fo] EF tho]|Egtojvfo] ERumHolto] =(1,2,4,5-tetra-3,6-
di(1-methyl)pyrrolium ditrinitromethanide)®] Az &3+ Aolt},

250mL ZetAFe] olEF VAR AL T B 20ulS Wi, 1,2,4,5-HE#-3,6-tho] (1-H€) go]| EF HEnr}o]
=(1,2,4,5-tetra-3,6-di(1-methyl)pyrrolium  bromide) 10mmo1 &+ Eh= EgyolEZ Y Ee]=(Li
trinitromethanide; LiTNM; LiCNsOg) 1lmmol< & H]&E 1:1.10] HA Yo]&Eth. o]F AF2oA] 3A7F &< v

AlA, A

olo

AAZT. g F oMAMEYUEZLS o] &3] FE3taL, AdtolE FE (celite)E A £ -

22 1,2,4,5-HE2-3,6-thol (1-vd ) o] EF tpo| Etojuo] ERvHolo] =8 A=t

Aol 4104 FEE AEES FA7IEHEFMR) 45 Sl 1,2,4,5-HEH-3,6-to] (1-WE) de| =5 o
o

o o
ol\
e
o,

o] Eg}o| o] E &2 HEo}}o]=(1,2,4,5-tetra-3,6-di(1-methyl)pyrrolium ditrinitromethanide)d<S 2135}

c}. H NMR (300 MHz, DMSO-d, &): 6.3 (m, 4H), 5.0 (m, 4H), 2.86(m, 6H); Tm = 223.5C, Dv = 7330.6m/s,
Dp = 17.9GPa

A Al o 42

AAld 428 1,2,4,5-H|EEFR-3,6-H]2-(3-91E-1,3,4-)Eglo]olEF  tolHE|ClEglo]t2 R0 EY
(1,2,4,5-tetrazine-3,6-bis—(3-ethyl-1,3,4-)triazolium dimethanetricarbonitrile)®] #|Zel #3t Ao|t},
250mL Zef23 ol2 VAR AL T E 20mLS ¥War, 1,2,4,5-HEE-3,6-1]=-(3-0¥-1,3,4-)Eg}o|o}
ZH HEvlo]=(1,2,4,5-tetrazine-3,6-bis—(3-ethyl-1,3,4-)triazolium bromide) 10mmol®} LiC(CN); 1lmmol
S = HE 1:1.10] HA ¥olEt). o] ARolA 3AIF 5 HHES AATT. RS = oA EYUEHS o]
FEota, AgolE dAH(celite)E AN & FUANA, AAER 1,2,4,5-HEZ7-3,6-°]=-(3-01E
3,4-)EgtolotEH tho|dEHJIEo] 7l 2R | EH S

Ard 42014 5 A= AAVEEEFMR) B4 Fall 1,2,4,5-HEHRI-3,6-H]2=-(3-<€-1,3,4-

=
=

o

YEgolol&F tlolw g1 Eg}o| 72 H o] ERI(1,2,4,5-tetrazine-3,6-bis—(3-ethyl-1,3,4-)triazolium
dimethanetricarbonitrile)S 2He13kelck. 'H NMR (300 MHz, DMSO-d, &): 8.08 (m, 2H), 7.89 (m, 2H),
1.5(m,4H), 0.9(m,6H); Tm = 394.7°C, Dv = 7377.9m/s, Dp = 11.3GPa

4l Al o 43

Ao 432 1,2,4,5-H|ERFX-3,6-0] = (2-HE-) It g  tolyo]ERFo]E(1,2,4,5-tetrazine-3,6-bis(2-
methyl-)pyridinium dinitrite)®] #|Zeo| =3+ Aolt},

250ml, ZEf~Tol ol=2E VAR A T B 20mLe Eil, 1,2,4,5-HEFRA-3 6-0]A(2-HE-) I t]F 2Ze}
o]=(1,2,4,5-tetrazine-3,6-bis(2-methyl-)pyridinium bromide) 10mmol®} ZAFE]H(LiNO;) 1lmmolS & H|ZE
1:1.10] A ¥olztl. o]F A2oA 3A7F Fot W8-S A AFT. g T ol EYEHS o] &3 FE3,
AglolE dE (celite)E FHAIZ & TLAIA 1,2,4,5-HEX-3,6-H]| 2= (2-HE-) I 2t 5 tho] o] EgolE
g Qe

Ao 439014 5 AAES A7 FHEFOMR) £ B 1,2,4,5-H1EZH-3,6-H| A~ (2-HE-) ¥ 2t 5
tlo|upol Erlo] E(1,2,4,5-tetrazine-3,6-bis(2-methyl-)pyridinium dinitrite)<S &<ls}gic). HONR (300
MHz, DMSO-d, &§): 9.2 (m, 4H), 8.6 (m, 4H), 0.9(m,6H); Tm = 164.8°C, Dv = 7048.0m/s, Dp = 13.6GPa
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